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Hail  to  tbb  Bard  !  who  fungy  firam  Chtoa  hurN 

How  fims  and  planets  formM  the.  wjiirting  world ; 

How  Iphere  oo  ffhat  Earth's  hidden  tota  bcpdf 

.And  caves  of  rock  her  centml  fires  defend ; 

Where  gems  new-bom  their  twinkling  eyes  unfold,  5 

And  young  ores  (hoot  in  arborefcent  gold. 

How  the  Mt  Flower,  by  Z^Gglbjv  woo'd,  tinfiirlt 
Its  panting  leares,  and  waves  its  azure  curls ; 
Or  fpirads  in  gay  undreis  its  lucid  form 

To  meet  the  fun,  and  (huts  it  to  the  ftorm;  so 

While  in  green  veins  impaffion^d  eddies  moYB, 
And  Beauty  IdniUes  into  life  s^ld  lore. 

How  the  firft  embryon  fibre,  fphcre,  or  cube, 
lives  in  newfonns,-ra  line^— a  ringy---a  tube ; 
Clofed  in  the  womb  with  limbs  uimniih'd  laves,  i  j 

Sips  with  rude  mouth  the  falutary  vtraves ; 
Seeks  round  iu  cell  the  fanguine  flreams,  that  pafi, 
And  drinks  with  crimf on  gills  the  vital  gas ; 
Weaves  with  loft  threads  the  blue  meandering  vein. 
The  heart**  red  concave,  and  the  filver  brain ;       v^  S« 

Leads  the  long  nerve,  expands  the  impadeat  ici^e, 
And  clothes  in  filken  (kin  the  nafcent  £n9. 

Erewhile,  emerging  from  its  liquid  bed. 
It  Ufts  in  gelid  ab  its  nodding  head ; 

The  light's  firfl  dawn  with  trembling  eyelid  hails,  1^ 

With  longs  untaught  arrefts  the  bahny  gales ; 
Tries  its  new  tongue  in  tones  unknown,  and  hears 
The  ftrangt  vibrations  with  unpradifed  cars ; 
Seeks  with  fpread  hands  the  bofom's  velvet  orbi» 
With  dofing  lips  the  milky  fount  abforbs ;  30 

And,  as  comprefs'd  the  duket  ilreams  diflil, 
Drii^  warmth  and  fragrance  from  the  living  rill:—  * 
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Jyjn  with  mute  rapture  every  waving  lino. 

Prints  with  adoring  kifs  the  Paphian  (hrine, 

^nd  learns  ere  longr,  the  perfe^  |brm  confefsM,  31 

Ideal  Beauty  from  its  mother's^  br^. 

Now  in  ftrong  lines,  with  boldtr  tinta  de(ign*<i» 
ymi  flcetch  i4ea8,  and  portray  the  mind; 
Teach  how  fine  atoms  of  impinging  light 

To  ceafeleis  change  t^  vifual  fenfe  excite ;  ^ 

VHaSit  the  bqght  lens  collets  the  rays,  that  fwenre» 
And  bends  their  focus  on  the  moving  nerve. 
flow  thoughts  to  thoughts  are  linked  with  viewlefi  A^fn^ 
Tribes  kadin^  tribes,  and  trains  purfbing  trains  ;  ^ 

With  fliadpwy  ^ent  how  Volition  guides,  4j 

Smge  after  furge,  hi9  inteUedual  tides  ; 
Or,  Queen  of  Sleep,  Ima^i^oo  roves 
With  frantic  Sorrows,  or  delirious  Itovea. 

G«  on,  O  ^RisND  !  explore  with  eagle-eyes 
Where  wrapp'd  in  night  retiring  Caufes  lie:  ^Q 

Tnoe  their  li^^ht  bands,  their  ibcret  haonta  betray, 
Jai&  give  new  wonders  to  the  beam  of  day ; 
Till,  bnk  by  link  with  ftep  afpiring  trod. 
You  climb  from  Nature  to  uie  throne  of  Goxu 
I     ■  >So  faw  the  Patriar^  with  adminqg  eye*  ^^ 

From  earth  to  heaven  «  golden  ladder  rae  ^' 
InvcdvM  in  clouds  the  myiUc  fcale  afcends. 
And  brutes  an^  angels  cTowd  the  diilant  cAd%, 

1*liiN.  Col.  9AMBKID0E,  yan.  i,  1794* 
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PREFACE. 


•  1  HE  purport  of  the  following  jpages  is  an  endeavouf 
to  reduce  the  fkfts  belonging  to  Animal  Life  into 
clafles,  orders,  genera,  and  fpecies ;  and,  by  comparing 
them  with  each  other,  to  miravel  the  theory  of  difeafes« 
It  happened^  perhaps  unfortunately  for  the  inquirers  in-^ 
to  the  knowledge  of  difeafes,  that  other  fciences  had  re« 
ceived  improvement  previous  to  their  own ;  whence,  in- 
ilead  of  comparing  the  properties  belonging  to  animated 
nature  with  each  other,  they,  idly  ingenious,  bufied  them* 
felves  in  attempting  to  explain  the  laws  of  life  by  thofe 
of  mechanifm  and  chemiflry  ;  they  confidered  the  body 
as  an  hydraulic  machine,  and  the  fluids  as  paifing  through 
a  feries  of  chemical  changes,  forgetting  that  animation 
was  its  eflential  chara£teriftic» 

The  great  Creator  of  all  things  has  infinitely  dlver- 
fified  the  works  of  his  hands,  but  has  at  the  fame  time 
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ftamped  a  certain  fimilitude  on  the  features  of  nature^ 
that  demonftrates  to  us,  that  the  whole  is  one  family  of 
one  parent.  On  this  fimilitude  is  founded  all  rational 
analogy  ;  which,  fo  long  as  it  is  concerned  in  compar- 
ing  the  effential  p/operties  of  bodies,  leads  us  to  many 
and  important  difcoveries  ;  but  when  with  licentious  ac« 
tivity  it  links  together  objeds,  otherwife  difcordant,  by 
fome  fanciful  fimilitude  \  it  may  indeed  colled  oma^ 
ments  for  wit  and  poetry,  but  philofophy  and  truth  re* 
coil  from  its  combinations* 

The  want  of  a  theory,  deduced  from  fuch  ftrid  anal* 
ogy,  to  condud  the  praSice  of  medicine,  is  lamented  by 
its  profeffors  ;  for,  as  a  great  number  of  unconnected 
fads  are  difficult  to  be  acquired,  and  to  be  reafoned  from^ 
the  art  of  medicine  is  in  many  inftances  lefs  efficacious 
under  the  diredion  of  its  wifeft  praditioners ;  and  by 
that  bufy  crowd,  who  either  boldly  wade  in  darknefs,  otf 
are  led  into  endlcfs  error  by  the  glare  of  felfe  theory,  it 
is  daily  pradifed  to  the  deftrudjon  of  thoufands ;  add 
to  this  the  unceafing  injury  which  accrues  to  the  public 
by  the  perpetual  advertifements  of  pretended  noftrums  j 
the  minds  of  the  indolent  become  fuperftitioufly  ftarfiil 
of  difeafes,  Which  they  do  not  labour  under ;  and  thus 
become  the  daily  prey  of  fome  crafty  empyric. 

A  theory  founded  upon  nature,  that  fhould  bind  to* 
gether  the  fcattered  fiaids  of  medical  khowledge,  and  con* 
verge  into  one  point  of  view  the  laws  of  organic  life, 
would  thus  on  many  accounts  contribute  to  the  intcrcft 
of  fociety.    It  would  capacitate  men  of  moderate  abifi-^ 
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tics  to  pndtife  the  art  of  healing  vrii^  real  advaata^  to 
liie  pttbtic  $  it  woold  enable  ^ery  one  of  literary  ac- 
^urements  ta  diftinguifli  the  genuitie  diibiples  of  medi- 
cine  from  diofe  of  boaftiiil  effipontery,  or  of  wily  addrefs  ; 
and  would  teach  mankind  in  fome  important  (ituationa 
the  knowledge  ef  them/elves* . 

•  There  arcfomemodempraaitioners,  whodeclaimagainft 
medical  theory  in  general^  not  confidering  that  to  think 
is  to  theorize ;  and  that  no  one  can  dire£):  a  method  of 
cure  to  a  perfon  labouring  under  difede  without  think- 
ing, that  is,  without  theorizing ;  and  happy  therefore 
Is  the  patient,  whofe  phyHcian  poflefTes  the  beft  theory^ 

The  words  idea,  perception,  fenfatiott,  tecolle£Uon| 
fuggeftion,  and  aflbcitition,  are  each  of  them  ufed  in  this 
treatife  in  a  more  limited  fenfe  than  in  the  writers  of  met* 
aphyfic.  The  author  was  in  doubt,  whether  he  ihould 
rather  have  fubftituted  new  words  inftead  of  ihem  ;  but 
was  at  length  of  opinion,  that  new  definitions  of  words 
already  in  ufe  would  be  lefs  burthenfome  to  the  niemory 
.  of  the  reader. 

A  great  part  of  this  work  has  Iain  by  the  writer  above 
twenty  years,  as  fome  of  his  friends  can  teftify :  he  had 
hoped  by  frequent  revifion  to  have  made  it  more  worthy 
the  acceptance  of  the  public ;  this  however  his  other 
perpetual  occupations  have  in  part  prevented,  and  may 
continue  to  prevent,  as  long  as  he  may  be  capable  of  re- 
vifing  it ;  he  therefore  begs  of  the  candid  reader  to  ac- 
cept of  it  in  its  prefent  ftate,  and  to  excufe  any  in- 
Vol.  L  k  accuracies 
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accuracies  of  expreffioB^  or  of  conclufion^  into  which 
the  intricacy  of  his  fubje&>  the  generaf  imperfe£Ho& 
of  language)  or  the  frailty  he  has  m  common  with  other 
men,  may  have  betrayed  him  i  and  from  which  he  has 
not  the  Tahity  to  believe  this  treatife  to  be  exen^t^  ; 
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TO 

THE  THIRD  LONDON  EDITION, 


X  HE  Reader  ihould  be  apprized,  that  many  new  pages 
are  interfperfed  in  this  edition,  which  confift  of  practical 
and  theoretical  obferyations,  as  the  whole  articles  on  He- 
micrania  idiopathica,  retroverilo  uteri,  aneurifma,  and 
the  appendix  to  the  feftion  on  Generation,  beginning  at 
No.  8.  as  well  as  the  diftin£tion  between  philofophy 
and  fophiftry  in  Seft  XV.  i.  5.  and  the  Ratiocinatio 
verboia,  verbal  reafoning,  in  Clafs  III.  2.  2.  3.  and  fome 
others. 

Dbuby,  Jan.  i,  1801, 


ity  In  the  former  editions  of  this  work  the  Materia 
Medica  [which  forms  Part  IIL]  was  placed  after  the 
fecond  part,  or  the  clafles  of  difeafes,  but  to  preferve  the 
more  equal  fize  of  the  volumes,  in  this  o£tavo  edition,  the 
publifher  has  placed  it,  with  the  aflfent  of  the  ai^thor,  af- 
ter the  firft  part. 
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COHtENtS  Ot  THE  INTRODUCTION* 

OlyeS  of  tit  Jirfi  part  of  the  Zoonomsa.  Arrangement  of  Uvlng  motiotU^ 
FunBkns  referable  to  each  of  thefe.  Clqfftfication  of  animated  affioti 
under  four  beads.  Influence  offttmuU  tn  fuflatntng  Ufe.  ComparlfoH 
cf  Dr,  Darwin* s  doSrtne  of  flimulut  and  exertion  with  the  Brunonian 
Elements,  Great  refemhlance  acknowledged  by  the  former.  Which  of 
ihem  was  isMted  to  the  other  ?  The  two  authors  ^poufe fmlar funda^ 
menial  principles,  JSxamination  of  the  flander  that  Brown*  s  doSrim 
^tfos  bit  a  revival  of  the  opinions  of  the  ancient  Methodic  Seff.  Hijlo* 
ry  ofthatfeS,  A  branch  of  the  epicureans.  Sketch  of  the  Epicurean 
phliofophj,  Applicati%  of  this  to  medicine,  Reafoning  wholly  mechan^ 
kal.  Hi/lory  of  the  opinions  concerning  life  fuper added  to  mechanifmy 
from  Hippocrates  to  Cullen,  How  far  the  latter  had  pfOceeded%  Mer^ 
its  9f  Brown,  Ab/lraS  ofthefrjt  edition  of  bis  Elementa,  puhlijhed  in 
1 780,  and  now  very  rare.  Review  of  his  fecond  edition  in  fjS^m 
The  EngR/b  work  a  mere  tranflation  of  this.  Epitome  of  the  Bruno* 
nian  DoGrine,  Very  different  from  the  notions  of  Themifon  and  Thef 
fa!us,  DefeBs  in  Brown* s  fyflem.  Room  for  improvements.  Great 
amendments  made  by  various  perfons,  Introdudion  of  chemical  princi" 
pies  and  modes  of  recfoning,  Infufficient  to  explain  the  phenomena  of 
ufe.  Laudable  attempt  ofDr,  Darwin  to  snv(/Hgate  thofe  laws  which 
neither  mechamfm  nor  chemiflry  can  explain,  ObjeS  of  the  fecond  part 
to  form  a  nofoiogy^  or  catalogue  of  difeafeSf  by  a  natural  clqfftfication^ 
f  maided  on  their  proximate  caufes, 

•AN  attempt  has  been  midc  in  the  firft  part  of  this  work  to  in* 
JljL  ▼cfligate'  the  complex  laws  of  animal  caufation.  Thcfc  are  de- 
duced fixrm  the  contra£llons  and  relaxations  performed  by  the  living 
fibres,  which  conllitute  the  mufcles  and  organs  of  fenfe.  Fibrous  con- 
tritions feem  to  conftitutc  all  the  funSions  of  animated  bodies, 
to4  indeed  all  we  know  both  phillologicaUf  and  medically  con- 
cerning 
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.  ceming  life  and  its  funfiions.  They  are  arranged  into  four  clai& 
€8  of  motioas^  which  form  the  foundation  of  all  juft  nofology  and 
pi-adice»  as  detailed  in  the  fecond  great  divifion  of  the  Zoonomia.  Vi- 
tal motions  are  tlius  called  hTiialivey/tnfohef  voluntary ^  and  affociaied^ 
according  as  the  parts  of  the  body  in  which  they  exift  are  endowed 
with  irriialfUtiy, /en/ation^  voMottf  or  Jympaihy.  This  qutubrupk.  allot-* 
ment  of  functions  forms  a  ftrong  and  peculiar  character  of  th^  follow- 
ing work.  And  the  diftribution  of  the  almoft  endlefs  variety  of  ani* 
mated  phenomena  into  this  fourfold  and  lucid  arrangement^  is  a  clear 
proof  of  the  drfcriminating  and  generalizing  mind  of  the  author." 
-  But  in  allthefe  conditions  of  thc^fyftemi  whether  iuflacnced  by  the 
T/x  Inftta  or  the  vis  nervea^  by  voluntary  or  fympathetic  energy,  the  fen* 
forial  powers  are  fuftained  by  the  unceaiing  operation  of  stimulants. 
The  theory  of  thefe  is  containi-d  in  the  twdfth  chapter  of  the  firft  part, 
and  exhibits  very  advantageoufly  the  do£irine  of  (limulusi  and  exertion, 
or  as  it  has  been  more  generally  called,  excitement. 

There  is  a  flriking  analogy  between  thefe  fundamental  do^^rines  o( 
Pr.  Darwin  and  thofe  contained  in  Dr.  Brown's  Elements  of  Medicine. 
Our  author  was  aware  of  this,  and  to  guard  himfelf  againft  the  impu« 
tat  ion  of  having  borrowed  Brown's  ideas  without  acknowledgment}  or 
of  being  merely  his  imitator,  he  obferves  that  "  the  coincidence  of 
**  fome  parts  of  this  work  with  corTclpondent  dedudions  in  the  Bru- 
"  nonian  Elementa  Medici nx,  a  work  (with  fome  exceptions)  of  great 
<'  genius,  mufl:  be  confidered  as  confirmations  of  the  truth  of  the 
<*  tlicoiy,  as  they  were  probably  arrived  at  by  different  trains  of  rca- 
«  foning." 

In  rcfpe£i  to  origipality,  there  is  great  dIfHcul|ty  in  fettling  claims* 
In  tliis  cafe  however,  there  is  not  even  a  fufpi^on  that  Brown  derived 
any  thing  from  Darwin.  Both  might  indeed  have  come  to  fimilar 
Cimclufions,  by  the  independent  cxercife  of  their  reafon,  without  any 
communication  dr  ii>lcrcourfe.  And  yet,  an  impartial  obfervcr,  prontf 
neither  to  obloquy  nor  flattery,  would  not  forfeit  his  candour  in  fuf* 
pei'^ing  that  a  writer  of  Darwin's  acutencfs  might  have  gathered  fome* 
thing  from  Brown,  who  publiflied  fourteen  years  before  him. 

Confidcring  the  Brunonian  and  Darwinian  fyftems  as  refting  uport 
the  {iame  pillars,  it  appears  to  me  tliere  may  be  both  ufefulnefs  and  cu- 
riofity  in  fearching  and  digging  about  the  ground  on  which  they  Hand. 
In  performing  this  talk,  it  has  been  expelled  there  ihould  be  a  ftate* 
tnent  fhewing  how  far  thefe  do£lrincs  of  the  Scottifli  and  ^ngliih  phy- 
ficians  arc  themfelves  novel  or  modem,  or  whether  they  arc  both  of 
the  old  fchool  and  derived  from  remote  and  ancient  fources. 

By  deciding  in  favour  of  their  modernity,  it  will  be  likewife  expell- 
ed that  a  view  fl;ould  be  given  of  the  Brunonian  fyftem,  thai  it  may 
be  compared  with  the  cotemporary  do^rines  of  Cullen  and  Darwin. 
Jn  this  comparifon,  it  vrill,  be  found,  that;  Brown's  merit  is  very  con* 
fpicuous.  The  three  diftingui(hcd  authors  have  finiihed  their  earthly 
carter,  and  they  and  their  writings  may  now  be  confidered  without 
f  n\ y  or  partiality.  To  thofe  who  are  curious  to  trace  the  progrefs 
of  tlicfc  opinions,  which  extrt  fuch  cxtcnfive  dominion  over  the  mind, 

thefe 


AMERICAN  EDITION.  x^ 

tliefe  introdiidoiy  rcmadu  may  perhaps  afTord  Tome  gratification* 
Othersy  who  poflcdi  not  thetafte  orleifure  for  fnch  enquiries,  niay  pafs 
them  over,  axid  in  the  progrefs  of  obfervatfon  and  experiment  in  phyfics^ 
witixiii  a  few  years,  fuch  a  number  of  new  and  important  h€is  have 
been  brought  to  light,  that  nkany  philofophers  have  beHeved  the  peo- 
ple of  the  prefent  day  were  pofieifed  of  a  great  deal  more  knowledge 
than  th^  moderns  of  the  thiiee  laft  centaries,  or  their  ancient  prede- 
ceibrs. 

This  optnion,  m  parttcular,  has  been  deemed  well  founded,  and  true 
m  its  refped  to  medicine,  which,  at  this  time,  is  not  only  confidered 
fiifceptd>le  of  new  expoiitions  and  interpretations  but  of  being  great*' 
ly  improved  and  enlarged,  both  in  theory  and  pra^ice.  And  altiK>ugh 
among  thofe  who  think  thus  are  reckoned  moft  of  the  original  and  clear 
fighted  genhi£es  of  our  time,  yet  there  are  not  wanting  fomc,  and  thofe 
men  of  talenU  and  reputation  too,  who  are  in  the  habit  of  thinking,  if 
the  ancients  knew  not  quite  as  much  as  ourfelves,  yet  their  writmgs 
contaiQ  the  leading  hints,  or  great  outlines  of  almoft  every  thing  dif* 
coverable,  either  dire6^1y  exprefled,  or  (ignified  in  allegoncal  terms. 
This  literary  fuperftititon  has  been  carried  a  ^reat  way ;  and  if  it  had 
ftopped  at  declaring  the  liiaJ  the  beft  of  pomble  poems,  or  the  Phi/' 
^U4  the  moft  finiihed  of  the  rhetorical  produdious,  I  ihould  not  at 
this  time  have  troubled  myfelf  to  contradict  it.  But  when  thefe 
eiixtbufiaftic  admirers  of  antiquity  declare,  that,  in  matters  of  fcience  as 
well  as  of  letters,  the  fubjeAs  of  enquhy  have  been  exhaofted  two 
thoufand  years  s^o^  and  that  no  idea  can  be  ilarted  which  is  not  an 
'  imitatfoR  of  fomething  that  a  Greek  or  a  Roman,  or  fome  body  elfe, 
had  thought  before,  I  own  1  am  a  little  difpofed  to  believe  their 
aflertions  are  grounded  neither  in  truth  nor  in  the  nature  of  things. 
For  why  muft  we  refort  to  the  Platonists,  Stoics,  and  Piripa* 
TETics,  for  dodrines  which  the  Academy,  the  Porch,  and  the  Ly- 
ceum never  knew  ? 

Thefe  remarks  are  made  in  confequence  of  an  opinion  propagated 
and  believed  by  fome,  that  a  certain  method  of  reafoning  upon  medical 
fubjeds,  and  of  medical  prance  introduced  now  of  late  as  many  be- 
lieve>  which  are  already  pretty  well  eftabliihed,  and  acquiring  rapidly 
more  and  more  adherents,  are  in  hB,  but  a  revival  and  new  modelling 
of  the  opinions  and  procedure  of  the  Methodic  Sect,  founded  by 
AscLEPiADEs,  thecotemporary  of  Mithridate$  and  Crassus. 

In  order  to  know  whether  this  opinion  is  well  founded,  1  (hall  en> 
qnire  what  the  philofophy  of  the  Methodic  Se^  was. 

Its  founder,  Asclepiases,  adopted  that  philofophy,  whofe  foun< 
dation  had  been  laid  by  Anaxaooras,  Empedocles,  and  Heracli- 
Tus,  and  which  was  afterwards  wrought  up  into  the  jitomic  Sjificm,  by 
Lbdcippus,  and  Democritus,  of  the  EteafU  SeS  ;  who,  rejecting  all 
mctaphyiical  explanations  of  the  caufes  of  things,  undertook  the  inter- 
preting nature,  from  the  laws  of  matter  and  motion.  This  v/as  after- 
wards commented  upon,  enlarged  dnd  a^urned  by  Epicvrus,  fo  as 
to  form,  what  was  afterwards  called  the  Epkurean  Philofophy,  Wliat 
the  detads  of  this  are,  may  be  feen  in  Diogenes   LASRTius,in 
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Bruckbr  and  his  tmniUtor  EnfiblD}  as  well  as  in  tbe  poem  of  L0« 
CRETi us,  who  has  qonfeflcdly  attempted  a  poetical  difplayof  thefo 
very  do^krines.  A  general  view,  comprifinga  mere  ikctch  pf  the  fyf- 
tcm  of  this  AMtittiS^  or  felf^taught  man^  as  he  called  himfelf  as  &r 
as  connedied  with  the  prefenjt  fu^e^,  is  all  I  fhaU  offer  here,  Ao 
Epicurean  would  explain  hinxfelf  thus : — ^"  It  is  clear,  from  the  chang- 
"  es  which  natural  bodies  undergo,  that  there  is  a,  perpetual  formation 
*'  and  dcftruftion  of  them  going  on  ;  there  muft  then  exift  matter  of 
•*  which  thcfe  thing*  are  formed  slnd  into  which  they  arc  refolvcd ; 
**  and  hence  proceeds  the  concluiion  which  is  the  gix)und-work  oif  the 
**  fyftera,  that  a  thiiig  can  neither  be  made  out  of  nothing,  nor  reduced 
"  to  nothing.  "  Ntdlam  rem  e  mJnk  gigni  (Bm'tmtus  unquam.^*  The 
^<  univerfe,  therefore,  as  to  its  conilituent  atoms  or  particles,  was  aU 
"  ways  as  it  is  at  prefent ;  and  confequently  matter  is  eternal.  The 
"  workman  cannot  perfonp  any  thing  without  materials ;  and  thcfe 
*«  felf-exiftent  materials,  in  the  decay  and  renovation  they  undergo^  ac- 
'*  count  for  the  phenomena  of  n^ure  and  of  art.  If  things  were  cre- 
'*  ated  out  of  nothing,  then  every  kind  (hould  proceed  fpora  each,  and 
"  thegreateft  irregidarity  enfue ;  men  fhould  be  produced  in  the  fea, 
^*  fifhes  on  the  land,  and  cattle  in  the  clouds ;  generation  would  be  ufe- 
^<  lefs,  and  food  uonecefiary  :  if  they  returned  to  nothing,  then,  in  the 
y  courfe  of  paft  ages,  through  waftc,  confumption,  and  lofs,  muck 
**  mud  have  vanished  to  non-exiftence,  and  have  been  completely  anni- 
"  hilated.  But  neither  of  tbefc  fuppoEtions  is  true,  fincc  out  of  the 
**  wreck  or  ruin  of  one  being  or  exiftence,  nature,  we  know,  without  an 
*<  ad  of  creation  or  annihilationf  can  work  up  the  old  materials  into  a 
«*  new  fabric. 

"  All  exiflences  in  nature  are  referable  to  two  kin<k,  i.  BoiGes  ; 
"  and,  2 .  The  inanef  or  void  in  which  they  exift. 

«'  Our  fenfes  fatisfy  us  of  the  cxiftence  of  bodies,  as  alfo  do  their 
**  adions,  paffions,  and  refifting  powers  5  particularly  as  they  operate. 
^*  upon  each  other,  and  upon  our  toudi : 

"  Tangere  enim  cttangi  nifi  corpus  nulla  poteft  res." — ^Lucret. 
•*  For  nothing  but  a  body  can  touch  or  be  touched." 

*  "  From  the  exigence  and  motion  of  bodies  is  inferred  the  exiftence 
"  of  fpace ;  and  the  effcd  of  bodies  6perating  upon  each  other  is  de*- 
«<  nominated  **  an  event ;"  and  if  there  was  not  a  void  there  would  not 
"  be  a  poffibility  of  motion ;  ^  if  a  plenum  exifted,  then  every  portion 
"  of  fpace  being  clofely  impaded  and  wedged  witk  folidity,  the  moft 
"  uniform  reft  and  dead  ftillnefs  would  pervade  the  whole  of  nature. 

"  As  to  bodies,  they  either  confift  of  elementary  atoms,  or  of  fub- 
"  ftanccs  formed  from  thefe  ;  and  thcfe  primordial  particles,  notwith- 
•*  ftan^ng  fome  appew^nCcs  to  the  contrary,  are  fimple,  folid,  and 
**  indiviiible. 

**  Sunt  igitur  solida,  ac  fine  inani  corpora  primx** — Lucrit, 
••  Therefore  Elementary  bodies  are  folid  and  dcftitttte  of  vacuity." 
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•  <<  AB  thd^, atoms  pofiefe  the  liaine  general  properties^  and  do  not 
«*  differ  from  each  other  in  any  eflcntial  refpcd«  Though,  from  their 
^  different  (^>enitioas  upon  the  fenfcSy  is  inferred  a  dinerence  among 
**  them  as  to  fize,  ibape,  and  heannefs.  Their  figures,  in  particlur, 
**  are  noied  in  an  endlefs  inanner,  fo  a&  to  take  on  every  mechanical 
^  fona :  but  in  all  thefe  cales  they  are  ftiU  infrangible  and  incapable 
**  of  &ther  divifion. 

**  £adi  atom  contains,  within  itfelf,  an  a^ive  energy,  or  internal 
**  £dFcey  by  which  it  is  either  conftantly  in  motion,  or  making  an  effort 
**  to  noo^  ;  and  this  is  denominated  gra^Uy.  Thefe  atoms,  impelled 
*^  y>j  grainty  tliTovk^'WHd  fpace.m  curvil'mear  courfes,  ftrike  again  (l 
"  each  other^  exercife  repelling  powers,  and  produce  vibration  gr  agt- 
**  tatioa  V  ^umI  as  this-  gravitating  power  is  effeotial  to  matter,  it  can 
^  aever  be  ina^ive,  but  muil  be  always  at  work,  and  has  been  fo  frum 
**  eternity. 

**  Every  compound  body,  being  made  up  of  individual  atoms,  there- 
••  £orc  poifeffes  the  united  energy  of  them  all,  which  energy  is  the  /oie 
**  ^enl  in  nature ;  but  by  resribn  of  their  different  hgures,  their 
^  varied  magnitudes,  and  particular  Htuations,.  it  is  varioufly  modiii- 
^  ed  ;  as  when  the  atoms  arc  hooked  or  roughs  motion  will  be  retarded 
^  among  them,  and  be  facilitated  whan  they  arc  round  and  fmooth,  as 
*^  ia  the  principles  of  fire  and  animation*  Bodies  thus  being  compof. 
^  ed  «(  atosis,  derive  their  actions  from  the  energy  inherent  in  aud 
^  proceeding  (irdm  thefe  atoms. 

**  All  aheratbns  happening  in  bodies,  whether  in  their  (hape,  hard* 
'<  nefs,  fweetnefs,  &c.  are  afcril)able  to  the  change  taking  place  in  the 
**  arrangeaent,  difpoiition,  <Scc.  of  the  conilituent  particles  ;  and  thus 
**  por(^y,  tran^rency,  elafticity,  malleability,  &c.  are  to  be  account < 
«  ed  for  in  the  lame  way.  Gravity  being  an  effcntial  property  of  mat- 
*^  ter,  all  corpuiculeF,  and  all  bodies  formed  of  them,  muH  be  heavy. 

**  Thus,  from  thefe  properties  of  bodies,  their  feveral  combioations 
**  and  mechanical  operations,  anfe  other  more  complex  phenomena, 
**  referable  however  to  the  principle  of  motion,  fuch  as  the  heating  of 
'  "  bodies  from  the  influx  of  foft,  round  and  fmooth  particles  ;  the  cooj- 
**  ing  of  them  from  the  ingrefs  of  atoms  of  oppofitc  and  irregular 
**  figures ;  even  fenfations,  both  of  the  pleafurable  and  painful  kinds, 
**  motion,  reft,  and  time  itfelf,  are  contingenccs  to  bodies.  In  fliort, 
*«  the  whole  phenomena  of  the  produdion,  growth,  nutrition,  decline, 
*<  and  diffokition  of  bodies,  is  to  be  afcribed  to  an  alteration  of  art 
**  rangement  in  the  pariicles,  and  to  their  addition  or  fubtradion, 

•*  Minersds,  plants,  and  animals  were  thus  produced  in  the  beginning, 
<*  auxording  to  thefe  mechanical  laws  of  matter  and  motion,  and  fo  was 
'*  the  world  they  compofe  and  inhabit.  They  continue  to  propagate 
**  their  kinds  in  regular  way8,becaufe  nature  has  become  accuilomed,by 
**  baiit,  to  produce  them  in  an  order  fo  uniform  as  to  look  like  dcfign. 
*•  The  eye,  however,  was  not  made  for  feeing,  nor  the  ear  for  hearing ; 
^*  bat  having  been  accidentally  formed  in  fuch  a  way  as  to  anfwer 
"  thefe  parpofes,  the  featient  principle  within,  which  is  co-exiftent 
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**  with  the  orgaDizatkm,  finding  them  fit  for  the  purpolb^  of  fight  and 
<•  hearing,  ms^es  ufe  of  them  accordingly. 

**  Senfation,  proceeding  from  the  arrangement  and  teztui^  of  parti- 
"  cltif  is  to  be  afcribed  to  their  pecdi^r  magnitude,  fhape»  combina- 
«  tion,  &c.  fo  that  inftead  of  being  an  original  property  of  letter,  it 
<<  is,  in  fa6^  only  an  occafional  quality.  Death  is  the  privation  of 
<<  fenfation,  in  confequence  of  the  feparation  of  the  fentient  principle 
<.*  from  the  body :  and  this  fentient  pnndple,  when  a  man  dies,  is  de« 
**  compounded  into  its  fimple  atoms,  lofes  its  fenfitive  powers,  and  goes 
**  into  other  forms  and  combinations.  The  foul,  in  this  rcfpeft,  re- 
*'  fembling  the  eye,  which  is  oo  longer  capable  of  performing  its  func- 
"  tions  than  the  conne^on  of  its  organized  texture  with  the  body  lafts.*' 

What  AscLEPiADCs  did,  was  to  apply  the  principles  of  the  Ef^i* 
eurean  Phtlofophy  to  medicine,  and  this  he  did  with  much  ingenuity 
and  acuteneft.  Building  upon  that  hypothefis,  he  fuppofed  the  hu- 
man body  compofcd  ot  Epicurus*  ultimate  atoms,  which,  by  their 
figure,  proximity,  and  arrangement,  enabled  it  to  perform  its  fiin&ions ; 
and  in  a  particular  manner,  that  health  confifted  in  the  fymmetry  and 
permeability  of  certain  pafikges  through  the  firm  parts,  which  he  call- 
ed pores  ;  and  the  dofing  up,  or  obilni6tion  of  thefe,  conftituted  dif- 
cafe-  He  imagined  the  fluids  to  be  formed  of  particles,  varying  in 
figure  and  fize,  and  thus  making  all  the  varieties  of  them,  from  the 
thickeft  Uood  to  the  moft  attenuated  animal  (pirits.  AimI  when  thefe 
fluids  moved  freely  through  their  pores,  the  body  was  found ;  but  when 
they  were  too  narrow,  fo  as  to  produce  fbgnations,  or  fo  oblique  as  not 
to  be  readily  paflable,  then  indifpofition  enfued. 

Such  were  the  leading  principles  of  Asclipiadbs,  and  he  had  ma- 
ny followers,  among  whom  Themisom  of  Laodicea  was  the  moft 
eminent.  He  rejcded  moft  of  the  fubtle  and  laboured  reafonings  of 
his  mafter,  and,  declaring  fuch  minute  inveftigations  were  ufelefs,  af- 
firmedy»without  deljcending  to  particulars,  and  burthcning  himfelf  with 
details,  a  phyfician  need  only  make  himfelf  acquainted  with  the  gen- 
eral principles  of  difeafes.  Thefe,  he  faid,  all  belonged  to  two  claffes, 
I.  Thofe  proceeding  from  laxity;  and,  2.  Such  as  were  caufed  by 
JiriSure,  All  that  was  nrceffary  to  be  done,  therefore,  was  to  afcer- 
tain  to  which  clafs  any  given  difeafe  belonged ;  and  then,  if  to  the 
former,  to  prefcribe  ajiringent ;  if  to  the  latter,  relaxing  remedies. 

The  regular  and  fyftematic  plan  which  Thbmison  and  his  numer- 
ous followers  adopted  in  their  pradice,  differing  very  widely  from  the 
conjectural  and  uncertain  mode  of  other  phyficians,  caufed  them  to  be 
called  Methodists  \  and  they  arc  to  this  day  known  in  hiftory  by 
the  name  of  the  Methodic  Sect.  While  The  mison  wasrefleding 
upon  his  fyftera,  and  endeavouring  to  advance  it  to  maturity,  he  died, 
and  the  unfiniftied  work  was  taken  up  and  completed  by  his  follower 
Th  ESS  ALUS.  He  lived  in  the  time  of  Nero  ;  and  having  rejefied, 
as  frivolous,  all  the  opinions  of  his  predeceflors,  he  declaimed,  with 
vehemence  and  fury,  againft  the  phyficians  of  all  ages,  and  offered  to 
indrudt  a  beginner  in  the  art  of  medicine  in  the  fliort  duration  of  fix 
P)onths.     And  then,  with  a  degree  of  arrogance  and  impudence,  of 

whichi 


AMERICAN  EDITION.  tti 

wbichy  as  no  parallel  is  known  to  have  exifted  in  ancient  times,  it  can 
only  be  found  in  the  hiflory  of  modern  quackery*  he  took  upon  him- 
fdf  the  appellation  of  \Mi^99pai]n(f  or  the  conqueror  of  phyficians. 

After  Thsssalus  the  k€t  began  to  decHne  and  dwindle^  and  al* 
tboagh  SoaANVSy  Julian,  and  Moschioii  retarded  for  a  while  its 
downBdl,  yet  it  was  totally  abforbed  and  loft  in  the  Galenic  DoSriacs 
which  fblk>wed. 

ThiM,  firom  an  examination  of  the  MctboSe  S^fiemy  it  is  evident  the 
explanation  of  every  thing  in  the  animal  economy  is  attempted  upon 

PRINCIPLES    OF    MECHANISM    Only. 

The  firft  notice  of  any  thing  elfe  rcquifite  to  give  Hfe,  and  regulate 
its  fmi6Uons,  feems  to  have  occurred  to  Hippocrates,  the  cotempo- 
TKty  of  Dbmocritus  and  Leucippus.  The  rd  uo^fiHv  of  this  faga- 
doas  obfcrver,  as  the  interpretation  of  the  word  imports,  obvioufly 
means  an  exciting  power  in  animals  :  and  the  effe£U  of  animation  re- 
fulting  irom  this,  iinperfe6Uy  known,  and  badly  explained,  doubtlefs 
give  rife,  according  to  the  opinion  and  judgment  of  the  different  wri- 
ters, to  the  Natmre  of  Sydenham,*  the  ^nra  FitaRt  of  Van  Hel* 
itONT,f  the  Fis  nature  MetBcafrix  of  GAt7Bius,J  the  Anima  MeJica 
of  Stahl  and  Nich^ls,^  and  the  learned  and  curious  treatife,  enti- 
tled Impetvm  Faciensj  of  Kaauw  Boerhaate.|| 

And  here  it  is  worthy  of  remark,  that  from  Hippocrates  to 
Srown,  ail  writers  entertain  the  opinion  of  a  principle  or  power  wUh' 
sa<,  exifting  as  ^caufe  of  hfe,  as  appears  by  the  active  iignification  of 
all  their  terms ;  whereas  the  idea  of  the  Brunonians  is,  that  the  or- 
ganized animal  folid  pofTeffes  no  internal  energy,  and  would  always  re- 
main inadive,  unlefs  excited  by  ftimuli  from  wthaut ;  they  therefore 
fpeak  of  the  vOal  capacity  in  the  pajjtw  voice,  as  only  fulceptiblc  •f 
being  aded  upon. 

Herman  Boerhaave,  in  his  account  of  the  difeafes  of  a  lax  and 
of  a  rigid  fibre,  feems  again  to  relapfe  into  the  mechanical  confideration 
of  thefe  things ;  but  Hallsr,  by  his  numerous  and  luminous  experi- 
ments on  (eniibility  and  irritability,  led  the  way  to  a  right  mode  of 
purfuing  and  underftanding  fuch  enquiries. . 

The  attention  of  Hoffman  had  been  turned  to  the  confideration  of 
the  nervous  fyftem,  as  influencing  difeafes,  more  particular  than  any 
other  perfon ;  and  from  his  writings  were  probably  taken  the  hints 
iiduch  terminated  in  Cullen's  dodrinc  of  Excitement  and  Collapfe^ 
in  his  Phyfiological  TraA  ;5[  enlarged  afterwards,  and  applied  to  prac- 
tice, 

*  Opera  Paffim. 

f  Eqnidem  fciant  Spiritum  cfle  aliquem  iUud  imfetum  faciens  Hipfccrates^ 
vitz  davum  manu  fui  tcncns  (Ort,  Medicin.  p.  724.) 

\  Who  quotes  HiPPOCKATEs  for  the  idea  (Se^  649.)  couched  under  the  term 

^  Animam  eflfe  Gttbeniatticem»  Buc  &c.    Oratio  de  anima  Medica.  pafltm. 

I  Lug.  Batav.  Luchtmaos,  1745.  (Chap.  2.) 

^  IniUtatcs  of  Medicine,  ^  126  to  135.  "  From  what  has  been  now  faid  of 
(he  excitement  and  coUapfe  of  the  brain,  it  will  appear  that  wc  fuppofe  life,  at  izx 
a*  It  M  coqporeal,  to  confift  in  the  excitement  of  the  ncrvout  fyilem,  and  efpecially 
•C  the  hniD,  which  unites  the  different  parts,  and  forms  them  into  a  whole**  ^  136. 
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tice,  in  his  chapter  on  vefanixy  (Firft  Lines,  §•  1544*  sind  (eqi)  as 
well  as  the  obfervations  in  his  letter  on  the  recovery  of  perfbns  drown-  . 
ed :  (p.  4.)  "  Though  the  circulation  of  the  blood  is  neceffary  to 
the  fupport  of  life,  the  living  ftate  of  animals  does  not  confift  in  that 
alone,  but  efpecially  depends  upon  a  certain  condition  of  the  nerves 
and  imifcular  fibres,  by  which  they  arc  fenfiblc  and  irritable,  and  upon 
which  the  adion  of  the  heart  itfelf  depends,*'  &c.  And  alfo  the  re-* 
marks  on  the  effed  of  ftimuli  in  peeping  up  the  aSion  and  energy  of 
the  brain*  at  all  times,  in  his  treatife  upon  the  materia  meMca, 

John  Hunter  had  been  fpeculating.too  on  this  fubjed.  In  his 
CxperimeRts  on  animals,  with  refped  to  their  power  of  producing 
heat,  he  has  brought  curious  and  important  fads  to  view :  though 
his  reafoning  on  them  is  m  fome  inflances  incondufive  a^d  cxccpJLiona- 
Ue,  i^  others  quite  unphilofophical.  This  enquiry  wa^  intended  as  a 
counterpart  to  the  experin^nts  of  Bi^agocn,  and  l>is  aitociates  in  the 
heated  chamber,  on  the  power  of  the  human  body  to  produce  cold  in 
high  temperatures.  He  afcribes  a  great  deal,  throughout  his  per^ 
formance,  to  the  ftimulant  a6U<Hi  of  cold,  and  to  the  exhauflion  of 
the  whole  of  the  powers  of  life  in  freezing  animals,  by  their  efforts  to 
produce  heat ;  he  even  afcribes  the  attempt  of  his  poor  vidim,  the 
dormoufe,  to  get  out  of  the  veffcl  in  which  he  was  to  be  frozen  to 
death,  to  the  roufing  of  animal  aHlon  ly  cold  I  He  feems  to  take  little 
notice  of  the  vital  organs,  the  fire-place  whence  the  conftitution  re* 
ceivea  its  warmth  ;  nor  regard  much  the  condition  of  the  refpiratory  * 
fundion  in  any  of  the  creatures  he  operated  upon,  nor  the  pain  they 
endured,  and  the  changes  in  their  economy  confequent  upon  it.  The 
experiments  on  the  cgg^  frog,  eel  and  fnail,  may  be  as  well  explained 
on  the  idea  of  the  increafcd  fufceptibility  of  impreilion,  produced  by 
the  fubdudion  of  ftimuli,  and  by  an  extraordinary  exertion  of  the 
refpiratory  organs  caufing  a  greater  evolution  of  heat,  as  upon  the 
author's  hypothefis,  which  may  be  fummoned  up  in  this  general  con- 
clufion  ;  that  cold  produces  its  effe^l  in  fufpending  the  voluntary  ac- 
tions, by  a6iing  as  a  fedative  to  a  certain  point  ;  beyond  which  it 
feems  to  ad  as  2i  Jl'trnvlatit^  exciting  the  animal  powers  to  exert  them» 
felves  for  fdf-prefcrvation. 

It  will  be  evident  to  him  who  reileds  on  what  has  been  rcbtcd, 
that  the  Epicurean  StCTAKiEs  entertained  no  other  than  mechanUal 
notions  concerning  the  produdion,  adions,  and  changes  of  bodies ; 
and  that  Hippocrates  and  his  followers,  though  confiderably  more 
advanced  towards  the  truth,  had  gone  no  farther  than  to  obferve  foli- 
rary  and  individual  fads,  arrange  thefe  into  detached  fcntcnces,  or  in- 
fulated  aphorifms,  fometimes  intirely  true,  and  fome  containing  only  a 
mixture  of  truth  ;  or  frame  ftrangc  and  whimfical  hypothefes,  by  aid  . 
of  which,  as  general  principles,  they  attempted  to  explain  things  ; 
and  the  mod  forward  of  them  feems  to  have  done  little  more  than 
trace  the  corporeal  fundions,  by  partial  indudion,  to,  the  «tic^'i>j§*^» 

r«^oA«Kyd  or  COMMON   SENSORY.  ^ 

Such  was  the  condition  of  medical  fcience,  until  alrtioft  twenty-five 

years 

*  Materu  Mcdica,  p.  67,  &c. 
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^PMDTS  ago,  when,  in  tliat  very  phce  ^erc /■ffa/m,  rea^lon^  and  vti  med* 
ieatrku  matmrs  were  flottiilhing  in  full  vigour,  under  the  afiiduous  culti- 
vation of  CuLLEK,  they  were  nipped  and  cropped  in  the  blofTom,  and 
near]/  eradicated  as  noxious,  by  the  improving  hand  of  Brown. 
FYom  the  intimate  acquaintance  which  Brown,  or  Bruno,  as  he 
called  himCelf,  had  with  the  publifhed  writings,  and  probably  withthe 
private  opiaionft  of  Cullen  ;  from  his  academic  habits,  his  eniditioa 
and  knowledge  of  every  thing  paffing  at  the  Univerfity  of  Edinburgh, 
he  mud  have  had  great  opportunities,  as  well  of  learning  all  that  was 
prioted  in  phyiic,  as  of  ftudying  the  dcfeds,  and  detecting  the  weak- 
nefs  of  that  profeflbr's  dodrines.  He  told  tlie  writer  of  this  prtface, 
diat  he  ventured  one  day  to  talk  to  Cullen  on  the  incomprehenfiblc 
ideas  of  atony  and  fpafm  exiding  in  the  fame  veffels  of  the  body  at 
the  (ame  time ;  and  thereby  provoked  him  to  manifeft  figns  of  impa« 
dence  and  difpleafure.  A  coolnefs  took  place  immediately,  which 
increafed  at  laft,  by  fucceiSve  and  mutual  aggravations,  to  rooted 
averfion  and  deep  oppofition.  And  to  this  irritated  ftate  of  BaowN'a 
mind,  indignant  with  the  fenfc  of  unbecoming  treatment,  is  to  be  af- 
cribed  no  fmall  portion  of  that  rcfcJution  and  energy  with  which  he 
laboured  out  a  Syftem  of  Medical  Philofophy,  which,  though  not  ft-ee 
from  errors,  borrows,  however,  none  from  Cullen. 

On  the  publication  and  contents  of  the  firft  edition  of  the  Elementa 
M^dicinae  of  this  author  I  (hall  be  a  little  particular,  on  account  of 
the  fcardty  of  the  work,  and  of  the  gratification  it  may  afford  to  an 
enquiring  mind  to  learn  the  progrefiiof  ufcfiil  difcoverics. 

\t  waspubliThed  in  1780,  and  was  dedicated  to  Sir  John  Elliot  ; 
but  this  dedication  was  withheld  from  the  fecond  edition.  After 
dating  his  twenty  years  labour  in  learning  and  teaching  phyfic,  he 
obferves,  it  was  not  until  the  fouith  luflrum  that  fome  dawning  of 
light  broke  in  upon  him. 

The  opinion  that  in  the  phlegmaCx  of  nofologifts,  local  afleftion 
waa  not  the  caufe  of  pyrexia,  but,  on  the  contrary,  a  fymptom  confe- 
queat  upon  a  previous  general  excitement  of  the  whole  conilitution, 
appears  to  have  been  early  adopte'd  by  him  ;  and  from  his  own  perfon* 
al  fu&rings  in  eryfipelas,  cynanche  toDfillaris,  catarrh,  and  fynocha, 
and  from  his  perui'al  of  whatever  had  been  written  by  Morcagki, 
Triller,  and  other  candid  authors  on  thefe  fubjedls,  and  on  pnou- 
mooia,  he  was  confident  his  idea  was  right. 

He,  at  this  time,  propofed  the  dodrine  of  cold  prcdifpofing  the 
body  to  be  operated  upon  in  a  powerful  manner,  and  to  a  morbid  de- 
gree, by  fubfequent  heat ;  which,  indeed,  may  be  regarded  as  one  of 
the  mefi  important  pra^ical  truths  in  medicine. 

He  calls  in  queftion  the  propriety  of  forming  opinions  of  the  nature 
of  di£ta&6  by  their  fymptoms  merely,  and  boldly  adopts  the  method 
of  judging  from  the  **  lacdcntia  and  juvantia.'* 

He  offers  welUfounded  criticifm  on  nofological  arrangement,  and 
(hews  wherein,  through  want  of  diftin^ion  between  univcrfal  and  local 
difeafes,  a  number  of  thefe  had  been  clafTed  wrong. 

On  examining  the  phlogjftic  exanthemata  hr  contends,   that  in 

mc-an<.s 
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meafles  and  fcarlct  fever,  as  well  as  in  fmall-pox,  the  general  mdicatioit 
of  cure  18  t©  diminifli  the  inflammatory  diathciis,  without  the  ieaft  re- 
gard to  the  particular  nature  of  thV  contagion,  or  the  ftage  of  erup- 
tion ;  but  tbefe  are  carefully  to  be  di^nguifhed  from  the  plague,  and 
other  eruptive  difeafes  of  a  totally  oppofite  character :  and  that  with- 
outjittending  to  the  peculiarity  of  the  refpiration,  or  the  prccife  na- 
ture of  the  morbific  caufe,  the  certain  things  to  be  attended  to  are. 
How  far  the  difeafed  condition  deviates  from  health  ;  and  in  what  de- 
gree the  living  body  approximates  towards  death.  The  exanthema- 
tous  fymptoms  in  the  two  claffes  of  complaints,  varying  in  each,  their 
form  only,  and  not  their  nature* 

Havmg  proceeded  thus  far,  he  declares  that  difeafes  of  the  fame 
type  or  clafs  are  to  be  relieved,  or  cured,  by  the  fame  mode  of  treat- 
ment ;  and  that  the  volumes  of  diagnollics,  and  the  endlefs  didinc- 
tioas  of  nofology,  in  fpite  of  the  authority  of  even  Baglivi  and  Syd- 
ENHAM,  when  oppofed  to  clear  reafon  and  matter  of  fad,  ought  to  be 
difregarded.  He  exprefles  his  apprehenfions  too,  left  the  infinite  dif- 
tindlion  of  difeafes  (hould  lead  to  a  mode  of  praAicc  equally  diverfi- 
ficd,  and  have  a  very  baneful  effe£i  upon  materia  medica  and  pre- 
fcriptions. 

In  his  remark«j  upon  predifpofition  to  bad  health,  he  avers  that  no 
pcrfon  ever  fuddenly  became  fick,  but  that  gradually  a  predifpofition 
was  created  by  the  agency  of  the  exciting  powers,  and  out  of  this  pre- 
difpofition grew  the  difcafe.  Of  this  he  g^ves  examples  in  the  phlogif- 
tic  exanthemata,  wherein  he  fays,^a  high  degree  of  excitement  pro- 
duces the  difeafe,  a  lower  predifpofition,  and  a  dill  lower  health  :  the 
means,  therefore,  conducive  to  the  latter  of  thefe  he  thinks  fo  fimplc, 
that  the  ufe  of  the  common  nofology  is'mtirely  fuperfeded. 

Proceeding  upon  this  plan,  he  diftinguifiies  local  from  univerfal 
ailments ;  both  of  which  are  confufedly  claflfed  together,  in  the  differ- 
ent nofological  arrangements. 

This  led  him  to  an  examination  of  heraorrhagy,  which,  if  attended 
in  the  beginning  with  phlogiftic  diathefis,  he  thought  always  became 
eventually  adhenic,  and  in  this  enquiry  it  was  that  he  was  induced  to 
call  in  quedion  the  exidence  of  plethora,  as  a  caufe  of  hemorrhagy,  and 
to  rcjed  4il together  the  notion  of  a  vis  medicatrix  naturae  as  an  agent 
in  the  animal  IVdem. 

This  fird  emtion  of  the  Elementa  is  an  unfinifiied  work,  and  com- 
prehends the  details  of  his  dodrine  no  farther  than  Xhtjlhenic  form  of 
difeafes.  Among  thefe  he  there  ranks  hemorrhagy,  efpecially  menor- 
rhagia,  hxmorrhois,  epiftaxis,  and  apoplexy  ;  an  arraneement  which 
he  afterward  confidered  wrong,  and  altered  accordingly  in  the  fol- 
lowing editions,  by  placing  them  all  in  the  adhenic  clalt. 

Such,  he  tells  us,  was  the  train  of  ideas  paffing  in  his  mind  as  he 
refledcd  upon  the  animal  economy  ;  and  upon  thefe  confiderations 
did  he  judge  himfelf  warranted  in  undertaking  an  explanation  of  the 
fubje^^,  dif^rent  in  many  refpeds  from  any  thing  done  before  him. 

He  declares,  throughout  the  whole,  he  never  defcends  beneath  his 
dignity  to  animadvert  upon  particular  fcrfmt  /    though  in  certain 

cafes. 
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calc«,  wbcTC  almoft  implicit  faith  and  idolatrous  reverence  had  been 
given  to  certain  authoirs,  he  has  freely  attacked  and  refuted  their 
opinions.  He  apologizes  for  the  plainnefs  of  ftile  and  njanner  with 
which  the  performance  is  written,  elpecially,  fince  to  avoid  the  conta- 
gion  o£  opinion,  he  had  read  no  medical  book  for  five  whole  years, 
and  had  fcarcely  conliilted  the  monunf^nts  ot  ancient  elegance  for 
twenty. 

There  ifl  a  great  deal  of  animation  and  force  in  his  argument  again  ft 
plethora,  from  the  ninety-fourth  to  the  ninety-eighth  fcftion,  which 
he  concludes  with  this  clfallenge :  "  Si  fit  quod  ad  hoc  refpondeas, 
«  rcfponde  Stahli  aut  jube  Jun.ckerum*"* 

In  tJie  hundred  and  fourth  feAion  he  opp^fcs,  in  decided  terms,  the 
tonic  or  a  ilringent  operation  oicoldy  particularly  as  caufing  conftri£iion 
of  the  ikin ;  and  repeats  the  fame  in  feveral  places,  (J  i8o — 1 82.)  de- 
nying that  it  afts  as  a  flimulant. 

In  his  reafoning  againft  lentor  in  the  fluids  as  a  caufe  of  difeafe,  he 
breaks  out  into  the  following  fpirited  exclamation  :  "  Quam  infelix 
♦*  ea  pathologia  eft  !  cujus  perpetuum  prihcipium,  quod  univerfis 
«  coniprehcntfis  partibus  convenire,  univerfas  ifiuftrarc,  et  exph'carc 
"  debet,  fle  uni  quitkm  convenit,  unam  iUuftrat;  unam  explicat,  con- 
*«  tra  omnihw  repugnsft,  omnes  obfcurat,  et  confundit  ;"  and,  reject- 
ing the* pathology  of  the  fluids,  declares,  that  cool  water,  pure  air, 
wine,  and  Peruvian  bark  iFcfift  putrefaction  in  no  other  way  than  by 
keeping  np  excitement. 

In  his  remarks  upon  fpafm,  he  endeavours  to  fhew  that  it  cannot  be 
a  caufe  of  difcale,  either  of  the  fthenic  or  afthenic  kind,  and  ought,  of 
course,  to  be  rgeAed  from  both,  as  (hou/.d  alfo  what  has  been  called 
tke  rfa3ion  ofihefyjiemy  in  fever.  In  the  courfe  of  his  animated  ar- 
gument, he  afts  if,  toward  the  «nd  of  the  eighteenth  century,  •*  quis, 
•  ••  opinionem  meram,  nulla  rationis,  nulli  vcri  vel  tenuiifima  umbra  com- 
«« mendatam,  fohdifltmis  argumentis,  item  ipfi  tuendx  adhibitis  com- 
»  **  pertam  falfam,  poft  vanam  omni  falf«  logicae  gcncre  defendonem, 
^  pro  re  vera  et  certi  oblatum  iri  crcderet  V* 

He  is  every  where  oppofed  to  f^hat  claflification  arid  arrangement  of 
diieafes  which  has  fo  much  obtained  of  late,  and  clofes  this  work  with 
the  words,  "  Nofologia  delcnda ." 

He  publiihcd  a  fecond  edition  in  the  year  1784,  ind  added  thereto 
the  afthenic  clafs  of  difeafcfj.  Taught  by  experience  and  obfer- 
▼ation,  in  the  different  forms  of  the  gout  and  afthma,  of  the  benefit 
of  ftijnulant  remedies,  he  had  no  hefitation  to  confider  them  among  the 
effeds  of  wcaknefs ;  as  were  likewife  fevers  ftridly  fo  called  (febres) 
both  intermittent  and  continued,  and  all  the  kinds  of  hemonhagy,  &c. 
In  ihort,  the  confideration  of  the  difeafe5  not  belonging  to  the  fthen- 
ic dais,  convinced  him  t^iey  muff  be  referred  to  the  alihenic  ;  fuch 
were  sdl  fpafmodic  or  convulfive  ailments,  dyfpepfia,  ind  other  the  like 
affeftions  of  the  alimentary  canal,  and  the  greater  pah  of  the  maladiw 
of  children.      ; 

Vol.  I.  d  l\ 

•  Note    Juacker  was  the  Jifciple  of  Sr  b^  r.nd  A\^  expoHtor  of  his  dodirinw. 
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lu  this  performanee  too,  he  contends  againft  the  adTOcates  for  fed- 
atives.  Opium,  he  dcckres,  has  a  ftiroulant  opetation ;  colds  or  ca- 
tarrhs arc  produced  by  heat  fucceeding  to  cold,  and  not  vice  verfa  ; 
and  extends  his  laws  of  animation  to  the  vegetable  creation. 

In  fliort,  he  concluded  there  was  in  the  medullary  nervous  matter* 
and  mufciilar  folid  of  living  bodies,  which  have  been  generally  called 
the  nervous  fyilem,  a  property  by  which  they  could  be  affeiEled  by 
outward  agents,  as  well  as  by  their  own  fun^ons,  in  fuch  a  way  as  to 
produce  the  phenomena  peculiar  to  the  hving  (late.  This  capacity  of 
beincf  acted  upon  is  termed  excitaldlity,  and  the  agents  are  all  denom- 
inattd  Jliwulants,  while  the  effeA  produced  by  the  operation  of  ftimu- 
lants  upon  excitabihty  is  called  excUenunt. 

Excitement  is  terminated  in  two  ways.  I .  By  the  exhaudion  of 
excitability,  through  the  violence  or  continuance  of  (limulus,  which 
is  called  inJirrff  M:liiy,  2,  By  the  accumulation  of  exdtabihty, 
through  deficient  ftimulus,  which  is  termed  Jire^  debility.  Between 
the  two  extremes  of  indiredi  and  dired  debihty  arc  experienced  both 
health  and  difeafes  of  the  fthenic  kind,  or  thofe  febrile  complamts  (py- 
rcxix,)  accompanied  with  what  has  been  called  phlogiftic  diathefis, 
whtrelu,  though  the  excitement  confiderably  exoceds  the  healthy  rate. 
Hill  it  docs  not  reach  the  limits  of  indirei^  debility. 

SlimuH  loft  their  efficacy  after  long  and  frequent  apphcation  ;  but 
even  then  the  excitability,  exhaufted  in  relation  to  one  ftimulus,  is  ca- 
pable of  being  aded  upon  by  another. 

Tlu'rcfore,  the  waiVe  of  excitability,  after  exhauftion  of  one  ftimu- 
lus after  another,  is  very  hard  to  be  repaired,  by  reafon  of  the  difficul- 
ty of  accefs  tafrclh  ftimuli  to  work  upon  the  languifhing  excitability  ; 
which,  by  being  applied  ttrong  at  firft,  and  gradually  weakened  after- 
Avards,  anfwers  the  purpofe ;  and  alfo  the  fuperabundant  excitabili- 
ty left  by  fubdnclion  of  one  ftimulus  after  another,  produces  fuch  an 
excitable  condition  of  the  fyftem,  that  much  nicety  is  requifiteto  wear 
it  gradually  away  by  application  of  very  weak  ftimuli  at  firft,  and  by 
degrees  ftronger  and  ftronger,  until  tl'ie  accuftomed  ones  can  be  com- 
fortably borne.  According  to  the  Jijunonian  DoArine  difeafes  ap- 
pear under  v:irious  modifications,  as  exhibited  in  the  table  below. 

Thus  they  may  be, 

1.  Univcrfal,  fuch  as  primarily  afFcA  vhe  whole  conftitution,  as  fe- 
vers, &c# 

2.  I-.ocal,  where,  from  limited  morbid  affeftion,  a  particular  part 
laboar.<,  without  difordering  the  intin^  habit;  as  trifling  wounds, 
phlegmons,  &c. 

3  Lcco-univerfal,  when,  from  a  local  affection,  the  whole  body  is 
evuuually  bmught  into  a  dikafed  condition  ;  as  in  lues  originat- 
i-.inr  from  chancre,  fmall-pox  from  inoculation.  Sec 

4  irniva-fo-local ;  as  if  after  a  general  ailment  any  particular  part 
i>  -  organ  is  aifeclcd  in  a  fecondary  way  ;  as  the  eruptions  of  exan- 
tlMr.ntou:.  pyrtxix,  fyphilitic  blotches,  SkC. 

\nJ.  vuch  oi  iliefc  forms  of  difeafes  mull  confift  either  in, 
: .    I'lect  debility  ;  as  in  fcurvy,  Lunger,  cold,  &c. 

2.   Sthenic 
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2.  Sttcaic  dmthcfifi ;  as  in  pleurify,  other  fonns  of  fynocfia,  &c. 

3.  Indireft  debUity ;  as  in  old  age,  intoxication,  fatigue,  Sec. 

4.  I>ireft  debility  added  to  indire6^  ;  as  in  gout  very  often,  and  in 
many  difeafes  of  advanced  life. 

5.  Indire^  debility  added  to  direA  ;  as  in  overfeeding  a  famiflied 
pcrfon,  &c.  in  mod  difeafes  of  infanti  and  young  perfons. 

tict  now  the  candid  reader  compare  this  view  with  the  opinion f«  of 
the  old  Methodists,  and  fay,  whether  it  be  a  mere  revival  of  tlit; 
pra£ticc  of  Tbemison  and  Thessalus  ?  Surely  they  who  have  af- 
fcrtcd  it  was,  can  never  be  fuppofedto  have  given  themf elves  the  trou- 
ble to  examine. 

Yet,  vith  all  this  novelty  about  it,  Brown^s  dodrine  wants  pri- 
xuiioB.  It  procerds  not  far  enough  be)''ond  general  principles,  which,  by 
reafon  of  their  d>ftra^  or  fpcculative  nature,  hshre  not  been  found  clofjly 
enough  applicable  to  the  fubje^ts  of  pathology  and  phyfiology.  He  taLes 
for  granted,  for  inftance,  that  the  nervous  fyttem  is  always  one  and 
the  uune  excitable  thing.  He  fays  fcarcely  any  thing  accurate  on  the 
different  qualities  of  the  blood  and  circulating  fluids,  and  of  the  fccie- 
tiozis  ;  and  gives  nothing  very  minute  concerning  the  mighty  influence 
of  the  refpiratory  and  digeftive  proceffes  upon  the  animal  occonomy. 
He  paiTes  over  entirely  the;diemieal  cbmpofitioq  of  our  fot>d  and 
diink,  of  our  inhalations  and  excretioni,  of  the  gafcs  we  breathe  a- id 
the  rcme^es  we  fwallow:  in  (hort,  he  has  feft  not  a  fentcnce  on  th^ 
compofition  or  the  nature  of  bone,  mufclc,  vcflel,.  fat,  lymph,  or 
gluten,  nor  how  varioufly  thefe  arc  afFedted  by  difeafe,  nor  in  wluit 
their  healthy  differs  frqpi  their  morbid  itatc,  nor  by  what  means  tiie 
derations  they  undergo  are  brought  about. 

Thcfe, and  other  omiflions  and  dcfed^ in  the  Brvnonian  System, 
called  for  amendmefjt ;  and  this  was  to  be  begun  by  attending  to  the 
wying  condition  of  the  living  folid,  and  the  concomitant  llatc  of  tiie 
fluids. 

The  eflablifhment  of  the  new  nomenclature  of  chcmillry  in  Fr:r.:{  c, 
in  1787,  may  be  confidered  as  forming  a  new  epoch  in  fcience.  Since 
the  publication  of  that  invaluable  performance,  language  Iras  bt*<-n 
adapted  with  greater  accuracy  to  the  expreflion  of  ideas,  and  philo- 
fophical  inveiligation  condud^ed  with  fuperior  advantage  and  iucccls. 
Latoisiek,  in  his  Elements  of  Chemiftry,  has  attempted  the  expli- 
nation  of  the  putrefadive,  as  well  as  the  fermentative  proccfs  in  th. 
organized  forms  of  animals  and  of  plants,  upon  the  modern  pr!:)C']>les  ; 
and,  in  a  natural  and  convincing  manner,  has  proceeded  a  great  w  )y 
beyond  any  one  who  undertook  the  explanation  befiwe.  Spallan- 
2AM I  indeed,  in  his  Experiments  on  the  Como<^tion  of  Luod  in 
the  Stomach,  and  Crawford,  in  his  Application  of  the  Principle^  c.t 
Combuflion  to  the  Fun6lion  of  the  Lungs  in  breathing,  had  given  e::- 
cdlent  fpecimens  of  this  mode  of  reafoning  on  phyrndogical  rulijicts. 
Great  progrefs  has  been  made  fmce  in  d<^teding  the  nature  and  prop- 
ertied of  the  atmofphere,  the  gafcs  and  seriform  fltiids ;  and  th-^  riirhc 
knowledge  of  thefe,  derived  from  experiment  and  obrca-it'on,  Ikis  tar- 
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ninied  the  means  tit  expfmnMng  many  of  the  animBl  fundions,  in  a 
plain  and  happy  manacr. 

We  do  not  merely  know,  at  prefepfv  ^M*  ^cre  is  a  gafeous  produc- 
tion^/mre  mr^  neceflary  to  the  prdervati^n  and  continuance  of  aaimal 
life  ;  but  we  think  wc  kn6w  it  k  %  compound  fu)l>(Uncc,  and  what  its 
compound  iagrtdientt  ^re ;  We  believe  wie  can  make  and  unmake  it  ar- 
tificially, and  that  nature  Is  doiogr  fo  inceifantly  :  we  thihk  the  term  . 
" dcphlogifticated  air**  ndt  accumttly  nor  logically  applied;  but, 
judging  from  its  tendency  to  produce  tbttrnefs  when  conibined  with 
other  bodies,  we  call  the  bafls  of  it  «<  the  acidifying  principle,"  and 
the  combination  of  that  bafc  with  l^ht  and  caloric  or  the  matter  ef 
heat,  **  oxygene  gas  or  air/'  or  more  properly  "  gafeous  oxyd  of -light." 

From  noting  the  operation  of  this  mjgenif  or  principle  ojF  fouring, 
upon  various  boidiesi  we  imagine  we  know  the  €ompf^t9n.Qf  aadt^  and 
have  made  out  a  conftderable  lift  of  acidiiiable  bafes;  fo  that  the  forma- 
tion of  fixed  air  from  oxygene  and  carbmie,  or  charcoal, -of  nitrous  acid 
from  it  and  azotCf  of  vitri<^c  acid  from  the  fame  and  fulphur,  and  phol^ 
phoric  acid  from  its  union  with  phofphorus,  feem  to  be  well  eflaoliih- 
ed  truths.  Wc  imagine  that  a  oertam  other  clafs  of  bodies  capable  of 
combining  with  oxygeue,  but  not  to<U^:;point  of  acidity,  forfns^ere* 
hy  half-acids  or  oxy^,  aid  that  thus  ,the  calces  of  metals,  animal 
blood  and  fecretions,  as  well  as  the  £i^naceouS|  gummy,  and  mucil* 
aginous  parts  of  plants,  are  formed. 

.We  think  the  compofition  of  Water  is  underftood,  andinftead  of  be« 
ing  an  elementary  body,  as  was  formerly  beii^ed,  that  it  is^  in  fad, 
but  the  oxyde  of  hydrogen,  or  a  combination  of  this  latter  fubftancc 
with  the  principle  of  acidity,  but  not  to  the  fouring  point. 

It  is  confidered  alfo,  that  more  is  known  conpeming  the  compofition . 
of  the  irritable  fibre,  of  the  adipofe  matter,  and  of  the  bones  :  and  that 
the  effe^ls  produced  upon  the  circulated  fiuids  by  breathing,  and 
through  them  upon  the  folids  of  the  animal  body  in  health*  and  the 
alterations  ton  that  the  Uquid  and  £rm  parts  undergo  by  impeding, 
vitiating,  or  obftrufting  that  fundion,  m  ordinary  cafes,  as  well  as 
in  gravid  females,  arc  now  better  comprehen,ded  than  they  ufcd  to  be. 
IncJ^much,  that  after  the  great  Ught  thrown  upon  this  fubjed, Succeed- 
ing authors  have  been  enabled  to  drefs  up  the  Brunonian  Syftem  in 
the  more  recen^  fafhiop,  and,  to  fupply  and  adorn  it  with  ahnoft  *  all 
that  was  wanting  to  pake  it  additionally  engaging  and  attrac- 
tive. Drowning,  luffbcation,  fcurvy,  jlone,  dylentery,  peftilencc,  ulcers 
ai»d  fever,  have  already  received  great  elucidation,  both  in  theory  and 
praflice,  from  the  application  of  chevnical  principles ;  and  we  may 
ntifonably  hope,  that  before  many  xaoxt  years  elap£:,  better  and  more 
correct  ideas  will  be  entptained  of  many  articles  ot  the  materia  medica, 
and  of  their  manner  of  operating  \  that  a  new  medical  nomenclature 
(than  which  nothing  in  fcience  is  more  wanting)  will  be  made  out ; 
and  thiit,  from  the  afcertained  condition  of  the  body,  and  the  known 
compofition  and  ope  I  at  ion  of  remedies,  phyficians  may  prefcribe  fairly 
for  the  aftual  ftate  of  the  conilitution,  and  the  removal  of  the  prefcnt 

malady, 
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malady,  without  being  mifled^  as  too  often  happenft  at  prefent,  by  fpe* 
cious  words,  and  idle  or  deceitful  names. 

But,  notwithftanding  the  many  and  beautiful  applications  of  chem- 
ical pnnciple«  to  the  explanation  of  the  animal  fundions,  we  are  not  to 
imagine  every  thing  in   life  fufccptible  of  chemical  interpretation » 
What  it  is  that  enables  the  atoms  compofing  a  mufcle  to  cohere,  and 
the  mufcle  to  contraA  and  perform  great  exertions  of  ftrength,  we 
know  not ;  but  this  we  know  very  well,  that  we  can  never  form  a  muf- 
cle by  fynthefis,  or  the  putting  together^  in  any  artificial  form,  thofe 
fubftances  wbidi  appear,  from  analyfis,  to  conftitute  a  mufcle.     There 
is  fomething  in  animated  exigence,  which  eludes  our  moft  a6tive  rc- 
fearcbes,  and  which  defies  fubmiiliGn  to  either  mechanical  or  chemical 
laws.     With  refpe^l  to  chemical  modes  of  reafoning  upon  thcfe  fub- 
jedt,  it  is  obferrable,  that  they  apply,  with  their  greateft  extent  and 
accuracy,  to  fuch  parts  of  the  boily  as  have  the  loweft  degrees  of  ani- 
mation, as  the  contents  of  the  inteilines,  the  teeth,  bones,  fat,  fubilan- 
ces  adhering  to  the  fldn,  and,  generally  fpeaking,  the  circulated  and 
fccrcted  fluids ;  while  the  qualities  of  mufcular  fibres,  by  which  they 
become  contraAile,  and  of  nervous  expanfions,  whereby  they  take  on 
fcnCaition,  with  the  whole  of  the  fun^ons  arrfing  from  irritability  and 
Icniibility,  are  referable  to  other  and  different  laws. 

The  inveftigation  of  thefe  Laws  of  Organic  Life  is  attempted  by 
our  learned  and  very  ingenious  author  in  the  following  work.  The 
Zoonomia^  therefore,  though  not  exempt  from  fanciful  and  vifionary 
do^rines,  prefents  confiderations  of  the  firft  importance,  both  to  the 
fpeculative  philofopher  and  the  pra6lical  phyfician  ;  to  him  who  con- 
templates  the  operations  of  mind  as  a  fcience,  or  to  him  that  attends 
to  the  corporeal  functions  as  an  artiil.  The  fecond  part  of  this  work 
being  engaged  in  an  arrangement  of  difeafes,  with  their  remedies  and 
modes  of  treatment,  will  be  very  acceptable  to  the  praAical  as  well  as 
the  theoretical  phyfician.  After  the  different  proje(?b  for  methodiz- 
ing this  department  of  knowledge,  which  have  fucceffively  been  offer- 
ed to  the  public  with  fo  little  advancement  of  true  fcience,  the  friends 
of  medical  improvement  and  of  the  healing  art  will  joyfully  accept 
of  fomething  that  promifes  to  lead  them  from  arbitrary  fyAem  to  nat- 
ural method.  And  as  the  diftindions  are  founded  upon  the  increa/etlt 
decrea/cJ or  inverted  2L^ions  o£  the  moving  machinery  of  the  body,  it 
will  inffantly  be  perceived  how  clofely  the  Brunonian  do£Vrinc  is  inter- 
woven with  the  whole  fubjed.  It  is  however  to  be  always  borne  in 
mind  that  on  American  difeafes  the  phyficians  of  this  country  have 
generally  written  the  heft. 

SAMUEL  L.  MITCHILL, 

Nc*ttf  JTorif  Nov.  3,  1802. 
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SECT.      I. 


OF   MOTION. 


THE  WHOLE  OF  NATUKE  may  be  fuppofcd  to  confift  of  two 
eflences  -or  fubftances ;  one  of  which  may  be  termed 
ipint^  and  the  other  matter.  The  former  of  thefe  poiTeflcs  the 
power  to  commence  or  produce  motion^  and  the  latter  to  receive 
and  communicate  it.  So  that  motion,  confidered  as  a  caufe,  im- 
mediately precedes  every  effeft  ;  and  confidered  as  an  effcft,  it 
immediately  fucceeds  every  caufe.  And  the  laws  of  motion 
therefore  are  the  laws  of  nature. 

The  MOTIONS  OF  MATTER  may  be  divided  into  two  kinds, 
primary  and  fecondary.  The  feCondary  motions  are  thofe,  which 
arc  given  to  or  received  from  other  matter  in  motion.  Their 
laws  have  been  fuccefsfully  inveftigated  by  philofophers  in  their 
treatifcs  on  mechanic  powers.  Thefe  motions  are  diftinguifhed 
by  this  circumftance,  that  the  velocity  multiplied  into  the  quan- 
tity of  matter  of  the  body  afted  upon  is  equal  to  the  velocity 
muUiplied  into  the  quantity  of  matter  of  the  afting  body. 

The  primary  motions  of  matter  may  be  divided  into  three 
clafles,  thofe  belonging  to  gravitation,  to  chemiftry,  and  to  life  ; 
and  each  clafs  has  its  peculiar  laws.  Though  thefe  three  clafles 
include  the  motions  of  folid,  liquid,  and  aerial  bodies  ;  there  is 
severthelefs  a  fourth  divifion  of  motions ;  I  mean  thofe  of  the 
fuppofed  ethereal  fluids  of  magnetifm,  eleftricity,  heat,  and 
light ;  whofe  properties  are  not  fo  well  inveftigated  as  to  be 
dafled  with  fufficient  accuracy. 

\Ji.  The  gravitating  motions  include  the  annual  and  diurnal 
rotation  of  the  earth  and  planets,  the  flux  and  reflux  of  the 
ocean,  the  defcent  of  heavy  bodies,  and  other  phxnon^ena  of 
gravitation.  The  unparalleled  fagacity  of  the  great  Newton 
has  deduced  the  laws  of  this  clafs  of  motions  from  the  fimple 
principle  of  the  general  attraftion  of  matter :  to  which  fhould 
perhaps  be  added ^e  general  repulfion  of  matter  j  which  fecms 
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to  have  caufed  the  projcftion  of  the  planets  from  the  fun,  and 
to  prevent  their  relapfc  into  one  chaotic  niafs.  Thefe  motions 
are  diftinguiflied  by  their  tendency  to  or  from  the  centres  of  the 
fun  or  planets. 

id.  The  chemical  clafs  of  motions  includes  all  the  various  ap- 
pearances of  chemiftry.  Many  of  the  fafts,  which  belong  to 
thefe  branches  of  fcience,  are  nicely  afcertained,  and  elegantly 
clafied ;  but  their  laws  have  not  yet  been  developed  from  fuch 
fimple  pririciples  as  thofe  above  mentioned  ;  though  it  is  prob- 
able, that  they  depend  on  the  fpecific  attradtions  belonging  to 
the  particles  of  bodies,  or  to  the  difierence  of  the  quantity  of  at- 
traction belonging  to  the  fides  and  angles  of  thofe  particles,  to 
which  fhould  perhaps  be  added  the  fpecific  repulfions  belonging 
to  the  particles  of  bodies.  When  thefe  repulfions  prevail  over 
the  attraftions,  they  may  caufe  the  diffufions  of  light  and  of 
odours,  the  explofions  of  fome  bodies,  and  the  flower  dccompo- 
fition  of  others,  and  .occafion  our  ideas  of  fluidity ;  when  the 
attraiSlions  prevail  over  the  repulfions,  they  may  caufe  the  ftrift- 
cr  combinations  and  cohefions  of  matter,  as  in  cryftalization  or 
cooling,  and  give  rife  to  our  ideas  of  folidity  ;  and  when  thefe 
two  caufes  of  motion  are  in  afJive  equilibrium,  they  may  pro- 
duce the  vibrations  of  the  particles  of  bodies,  and  occafion  our 
ideas  of  found.  The  chemical  motions  are  diftinguiflied  by  their 
being  generally  attended  with  an  evident  decompofition  or  new 
combination  of  the  adlive  materials. 

3  J.  The  third  clafs  includes  all  the  motions  of  the  animal  and 
vegetable  world  }  as  well  thofe  of  the  veflels,  which  circulate 
their  juices,  and  of  the  mufcles,  which  perform  their  locomotion, 
as  thofe  of  the  organs  of  fenfe,  which  conftitute  their  ideas. 

This  laft  clafs  of  motion  is  the  fubje£t  of  the  following  pages  ; 
which,  though  confcious  of  their  many  imperfeftions,  I  hope 
may  give  fome  pleafure  to  the  patient  reader,  and  contribute 
fomething  to  the  knowledge  and  to  the  cure  of  difeafes. 
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SECT.      n.      1. 

EXPLANATIONS   AND   DEFINITIONS. 

I.  Outline  ef  the  ammal  economy, — ^11.  i.  Of  the  fenforium,  2. 
Of  the  brain  and  nervous  medulla.  3.  A  nerve,  4.  Amufcii^ 
larfbre,  5.  The  immediate  organs  of  fenfe.  6.  The  external 
organs  offenfe.  7.  An  idea  or  fenfual  motion,  8.  Perception. 
9.  Senfaiion,  10,  RecolleBion  and fuggeJUon,  it.  Habit y  cau/a^ 
tionj  affbciation,  catenation.   12.  Reflex  ideas,  1 2*  Stimulus defned* 


As.icme  explanations  and  definitions  will  be  neceffary  in  the  profecu* 
tion  of  the  work,  the  reader  is  troubled  with  them  in  this  place,  and 
is  intieated  to  keep  them  in  his  mind  as  he  proceeds,  and  to  take 
them  for  granted,  till  an  apt  opportunity  occurs  to  evince  theirtruth; 
to  which  1  (hall  premife  a  very  fhort  outHne  of  the  animal  economy. 


•  I. — 1.  The  nervous  fyflem  has  its  origin  from  the  brain,  and 
IS  diftributed  to  every  part  of  the  body.  Thofe  nerves,  which 
ferve  the  fenfes^  principally  arifc  from  that  part  of  the  brain, 
which  is  lodged  in  the  head  5  and  thofe,  which  fervc  the  pur- 
pofes  of  Biufcular  motion,  principally  arife  from  that  part  of  the 
brain,  which  is  lodged  in  the  neck  and  back,  and  which  is  crro* 
neoufly  called  the  fpinal  marrow.  The  ultimate  fibrils  of  thefc 
nerves  terminate  in  the  immediate  organs  of  fenfe  and  mufcular 
fibres,  and  if  a  ligature  be  put  on  any  part  of  their  paflage  from 
the  head  or  fpine,  all  motion  and  perception  ceafe  in  the  parts 
beneath  the  ligature. 

•  Z*  The  longitudinal  mufcular  fibres  compofe  the  locomotive 
mufcles,  whofe  contraftions  move  the  bones  of  the  limbs  and 
trunk,  to  which  their  extremities  are  attached.  The  annular  or 
fpiral  mufcular  fibres  compofe  the  vafcular  mufcles,  which  con- 
ftitute  the  inteftinal  canal,  the  arteries,  veins,  glands,  and  ab- 
forbcnt  veffels. 

•  3.  The  immediate  organs  of  fenfe,  as  the  retina  of  the  eye, 
probably  confift  of  moving  fibrils,  with  a  power  of  contraftion 
fimilar  to  that  of  the  larger  mufcles  above  defcribed.  1 

•  4.  The  cellular  membrane  confifts  of  cells,  which  refemblc 
thofe  of  a  fponge,  communicating  with  each  other,  and  con- 

,  Qe£bing  together  all  the  other  parts  of  the  body. 

•  5.  The  arterial  fyftem  confifts  of  the  aorta  and  the  pulmona- 
ry artery,  which  arc  attended  through  their  whole  courfe  with 

their 
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•  their  corrcfpondent  veins.  The  pulmonary  artery  receives  the 
blood  from  the  right  chamber  of  the  heart,  and  carries  it  to  the  . 
minute  extenfive  ramifications  of  the  lungs,  where  it  is  expofed 
to  the  a£tion  of  the  air  on  a  furface  equal  to  that  of  the  whole 
external  flcin,  through  the  thin  moid  coats  of  thofe  veflels,  which 
arc  fpread  on  the  air-cells,  which  conftitute,  the  minute  terminal 
ramifications  of  tl\e  wind-pipe.  Here  the  blood  changes  its 
colour  from  a  dark  red  to  a  bright  fcarlet.  It  is  then  coUefted 
by  the  branches  of  the  pulmonary  vein,  and  conveyed  to  the 
left  chamber  of  the  heart. 

»  6.  The  aorta  is  another  large  artery,  which  receives  the  blood 
from  the  left  chamber  of  the  heart,  after  it  has  been  thus  aera- 
ted in  the  lungs,  and  conveys  it  by  afcending  and  defcending 
branches  to  every  part  of  the  fyftem ;  the  extremities  of  this  ar- 
tery terminate  either  in  glands,  as  the  falivary  glands,  lachrymal 
glands,  &c.  or  in  capillary  veflcls,  which  are  probably  lefs  invo- 
luted glands;  in  thefe  fome  fluid,  as  faliva,  tears,  perfpiration,  is 
feparated  from  the  blood ;  and  the  remainder  of  the  blood  is 
abforbed  or  drank  up  by  branches  of  veins  corrcfpondent  to  the 
branches  of  the  artery;  which  are  furniftied  with  valves  to  prevent 
its  return ;  and  is  thus  carried  back,  after  having  again  changed 
its  colour  to  a  dark  red,  to  the  right  chamber  of  the  heart.  The 
circulation  of  the  blood  in  the  liver  differs  from  this  general  fyf- 
tem ;  for  the  veins  which  drink  up  the  refluent  blood  from  thofe 
arteries,  which  fpread  on  the  bowels  and  mefentery,  unite  into 
a  trunk  in  the  liver,  and  form  a  Irind  of  artery,  which  is  branch- 
ed into  the  whole  fubllance  of  the  liver,  and  is  called  the  vena 
portarum ;  and  from  which  the  bile  is  feparated  by  the  numer- 
ous hepatic  glands,  which  conftitute  that  vifcus. 

7.  The  glands  may  be  divided  into  three  fyftems,  the  oonvo- 
lutcd  glands,  fuch  as  thofe  above  defcribed,  which  feparate  bile, 
tears,  faliva,  &c.  Secondly,  the  glands  without  convolutioni  as 
the  capillary  veflels,  which  unite  Ac  terminations  of  the  arteries 
and  veins;  and  feparate  both  the  mucus,  which  lubricates  the  cel- 
lular membrane,  and  the  perfpirable  matter,  which  preferves  the 
ikin  moift  and  flexible.  And  thirdly,  the  whole  abforbent  fyftem, 
confifting  of  the  lafteals,  which  open  their  ntouths  into  the  ftom- 
ach  and  inteftines,  and  of  the  lymphatics,  which  open  their  mouths' 
on  tlie  external  furface  of  the  body,  and  on  the  internal  linings  of  all 
the  ceils  of  the  cellular  membrane,  and  other  cavities  of  the  body. 
.  Thefe  lafleal  and  lymphatic  veflels  arc  furnifhed  with  nu- 
merous valves  to  prevent  the  return  of  the  fluids,  which  they 
abforb,  and  terminate  in  glands,  called  lymphatic  glands,  and  ' 
may  hence  be  confidered  as  long  necks  or  mouths  belonging  to 
thefi*  glands.     To  thefe  they  convey  the  chyle  and  mucus,  with 
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a  part  of  the  perfpirable  matter,  and  atmofpheric  moifture  \  all 
mrhich,  after  having  paffed  through  thefe  glands,  and  having^ 
fuflered  fome  change  in  them,  are  carried  forward  into  the 
bloody  and  fupply  perpetual  nouriflimcnt  to  the  fyftem,  or  re- 
place its  hourly  wafte. 

•  8.  The  ftomach  and  inteftinal  canal  have  a  conftant  vermic-^ 
ular  motion,  which  carries  forwards  their  contents,  after  the 
lacleals  have  drank  up  the  chyle  from  them ;  and  which  is  ex-» 
cited  into  a&ion  by  the  ftimulus  of  the  aliment  we  fwallow,  but 
which  becomes  occafionally  inverted  or  retrograde,  as  in  vomit- 
ing, and  in  the  iliac  pailion, 

^  n.  I.  The  word  finforium  in  the  following  pages  is  defign- 
ed  to  exprefs  not  only  the  medullary  part  of  the  brain,  fpinal 
marrow,  nerves,  organs  of  fcnfe,  and  of  the  mufcles ;  but  alfo 
at  the  fame  time  that  living  principle,  or  fpirit  of  animation^ 
which  refidcs  throughout  the  body,  without  being  cognizable  to 
<Mir  fenfes,  except  by  its  effcfts.  The  changes  which  occafion- 
ally take  place  in  the  fenforium,  as  during  the  exertions  of  voli- 
tion, or  tie  fenfations  of  pleafure  or  pain,  are  termed  fenfirial 

•  2.  The  fimilarity  of  the  texture  of  the  brain  to  that  of  the 
pancreas,  and  fome  other  glands  of  the  body,  has  induced  the 
inquirers  into  this  fubjedl  to  believe,  that  a  tiuid,  perhaps  much 
more  fubtile  than  the  eledh-ic  aura,  is  feparated  from  the  blood 
by  that  organ  for  the  purpofes  of  motion  and  fenfation.  When 
we  recolleft,  that  the  eledlric  fluid  itfelf  is  aftualiy  accumulated 
and  given  out  voluntarily  by  the  torpedo  and  the  gymnotus  clec- 
tricus,  that  an  ele£bnc  fhock  will  frequently  ftimulatc  into  mo- 
tion a  paralytic  limb,  and  laftly  that  it  needs  no  perceptible  tubes 
to  convey  it,  this  opinion  feems  not  without  probability  j  and 
the  fingular  figure  of  the  brain  and  nervous  fyftem  feems  well 
adapted  to  diftribute  it  over  every  part  of  the  body. 

•  For  the  medullary  fubftance  of  the  brain  not  only  occupies 
the  cavities  of  the  head  and  fpine,  but  pafles  along  the  innumer- 
able ramifications  of  the  nerves  to  the  various  niufcles  and  or- 
gans of  fenfe.  In  thefe  it  lays  afide  its  coverings,  and  is  inter- 
mixed with  the  Deader  fibres,  which  conftitute  thofe  mui'clcs 
and  organs  of  fenfe.  Thus  all  thefe  diftant  ramifications  of  the 
fenforium  are  united  at  one  of  their  extremities,  that  is,  in  the 
bead  and  fpine  ;  and  thus  thefe  central  parts  of  the  fenforium 
conftitute  a  communication  between  all  the  organs  of  feme  and 
mufcles. 

»  3.  A  nerve  is  a  continuation  of  the  medullary  fubftance  of 
the  brain  firom  the  head  or  fpine  towards  the  other  pans  of  thtj 
body,  wrapped  in  its  proper  membrane. 

4.  The 
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•  4*  Tke  iw^«/tfrj£Jr^j  arc  moving  organs  inttrmixed  with  that 
medullarj  fubftance,  which  is  continued  along  the  nerveSy  as 
mentioned  above.  They  are  indued  with  the  power  of  contrac- 
tion, and  are  again  elongated  either  by  antagonift  mufcles,  by 

0  circulating  fluids,  or  by  elaftic  ligaments.  So  the  mufcles  oa 
one  fide  of  the  fore-arm  bend  the  fingers  by  means  of  their  ten- 
dons, and  thofe  on  the  other  fide  of  the  fore-arm  extend  them 
again.  The  arteries  are  diftended  by  the  circulating  blood ; 
and  in  the  necks  of  quadrupeds  there  is  a  ftrong  eladic  liga- 
ment, which  afljfts  the  mufcles,  which  elevate  the  head,  to  keep 
it  in  its  horizontal  pofition,  and  to  raife  it  after  it  has  been  de- 
preflecL 

•  J.  The  immediate  organs  of  fenfe  confift  in  like  manner  of 
moving  fibres  enveloped  in  the  medullary  fubftance  above  men- 
tioned \  and  are  erroneoufly  fuppofed  to  be  fimply  an  expanfion 
of  the  nervous  medulla,  as  the  retina  of  the  eye,  and  the  rete 
mucofum  of  the  flcin,  which  are  the  immediate  organs  of  vifion, 
and  of  touch.  Hence  when  we  fpeak  of  the  contra£Uons  of  the 
fibrous  parts  of  th^  body,  we  fliall  mean  both  the  contraftions 
of  the  mufcle^,  and  thofe  of  the  immediate  organs  of  fenfe. 
Thefe  Jibrom  motions  are  thus  diftinguiflied  from  the  fenforial 
motions  above  mentioned^ 

•  6.  The  external  organs  of  fenfe  are  the  coverings  of  the  im. 
mediate  organs  of  fenfe,  and  are  mechanically  adapted  for  the 
reception  or  tranfmiflion  of  peculiar  bodies,  or  of  their  qualities, 
2$  the  cornea  and  humours  of  tHe  eye,  the  tympanum  of  the  ear, 
the  cuticle  of  the  fingers  and  tongue. 

•  7.  The  word  idea  has  various  meanings  in  the  writers  of 
metaphyfic :  it  is  here  ufed  fimply  for  thofe  notions  of  external 
things,  which  our  organs  of  fenfe  bring  us  acquainted  with  orig- 
inally ;  and  is  defined  a  contraction,  or  motion,  or  configuration, 

^of  the  fibres,  which  conftitute  the  immediate  organ  of  fenfe  ; 
"irfiich  will  be  explained  at  large  in  another  part  of  the  work. 
Synonymous  with  the  word  idea,  we  (hall  fometimcs  ufe  the 
woris fenfual motion  in  contradiftin6lion  to  mttfcularmotion. 
'  8.  The  word  perception  includes  both  the  aftion  of  the  organ 
of  fenfe  in  confequence  of  the  impaft  of  external  objcfts,  and 
eur  attention  to  that  action ;  that  is,  it  exprcfles  both  the  motion 
<rf  the  organ  of  fenfe,  or  idea,  and  the  parn  or  pleafure  that  fuc- 
ceedsor  accompanies  it. 

•  9.  The  pleafure  or  pain  which  neceflarily  accompanies  all 
ihofe  perceptions  or  ideas  which  we  attend  to,  either  gradually 
fubfides,  or  is  fucceeded  by  other  fibrous  motions.  In  the  latter 
cafe  it  is  termed  fen/at  ion,  as  explained  in  Seel.  V.  2,  and  VI. 
a. — The  reader  is  intreated  to  keep  this  in  his  mind,   that 

through 
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through  all  this  treatife  the  word  fenfation  is  ufed  to  exprefs 
pleafure  or  pain  only  in  its  aftive  ftate,  by  whatever  means  it  is 
introduced  into  the  fyftem,  without  any  reference  to  the  ftimu* 
lation  of  external  objefts. 

-p.  io~.  The  vulgar  ufe  of  the  word  memory  is  too  unlimited  for 
our  purpofe  :  thofe  ideas  which  we  voluntarily  recall  are  hcic 
termed  ideas  of  recoUeBion^  as  when  we  will  to  repeat  the  alpha- 
bet backwards.  And  thofe  ideas  which  are  fuggefted  to  us  by 
preceding  ideas  are  here  termed  ideas  of  fuggeJHon^  as  whilft  wc 
i^eat  the  alphabet  in  the  ufual  order ;  when  by  habits  previ* 
oufly  acquired  B  is  fuggefted  by  Aj  and  C  by  B^  without  any 
effort  of  deliberation. 

'  II,  The  word  affhciation  properly  fignifies  a  fociety  or  con« 
▼ention  oi  things  in  fome  refpefts  fimilar  to  each  other.  Wc 
never  fay  in  common  language^  that  the  effe£l  is  aflbciated  widi 
the  caufe,  though  they  neceflfarily  accompany  or  fucceed  each 
other.  Thus  the  contractions  of  our  r^ufcles  and  organs  of 
{enfe  may  be  faid  to  be  aflbciated  together,  but  cannot  with  pro- 
priety be  faid  to  be  aflbciated  with  irritations,  or  iivith  volition^ 
or  with  fenfation ;  becaufe  they  are  caufed  by  them,  as  men- 
tioned in  Scft.  IV.  When  fibrous  contraflions  fucceed  other 
fibrous  contractions^  the  connexion  is  termed  affhciation  ;  when 
fibrous  contractions  fucceed  fenforial  motions^  the  connexion 
is  termed  caufaiion  ;  when  fibrous  and  fenforial  motives  recipro- 
cally introduce  each  other  in  progreflivc  trains  or  ftribcs,  it  is 
termed  catenation  of  animal  motions.  All  thefe  connexions  are 
faid  to  be  produced  by  habit ;  that  is,  by  frequent  repetition. 
•  1 2.  It  may  be  proper  to  obferve,  that  by  the  unavoidable  idi- 
om of  our  language  the  ideas  of  perception,  of  recollcftion,  or  of 
imagination,  in  the  plural  number  fignify  the  ideas  belonging  to 
perception,  to  recolleftion,  or '  to  imagination  ;  whilft  the  idea 
of  perception,  of  recoUeftion,  or  of  imagination,  in  the  Angular 
number  is  ufed  for  what  is  termed  "  a  reflex  idea  of  any  of  thofe 
operations  of  the  fenforium." 

•  13.  By  the  vrordjlimulus  is  not  only  meant  the  application  of 
external  bodies  to  our  organs  of  fenfe  and  mufcular  fibres,  which 
excites  into  aAion  the  fqpforial  power  termed  irritation  5  but  al- 
io pleafure  or  pain,  when  they  excite  into  adlion  the  fenforial 
power  termed  fenfation  j  and  defire  or  averfion,  when  they  ex- 
cite into  aftion  the  power  of  volition  j  and  laftly,  the  fibrous 
contraflions  which  precede  aflbciation  ^  as  is  further  explained 
iaSea.Xn.  2.  I. 


v*?  SECT. 
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SECT.     m. 

THE   MOTIONS    OF   THE   RETINA    DEMONSTRATED    BY   EXPERI- 
MENTS. 

L  Of  animal  motions  and  of  ideas,  II.  The  fibrous  flruBure  of  the 
retina*  III.  The  aSlivity  of  the  retina  in  vifton.  i .  Rays  of 
Jight  have  no  momentum,     a.  ObjeBs  long  viewed  become  fainter. 

3.  SpeBr a  of  black  objeBs  become  luminous.     4.   Varying  fpeBra 
from  gyration.     5.  From  long  infpeBion  of  various  colours.     IV. 

Motions  of  the  organs  of  fenfe  conflitute  ideas*  I.  Light  from 
^pr^^g  *^^  eye-bally  and  foutid from  the  pu  (fat  ion  of  the  carotid  ar* 
iery.  2.  Ideas  in  fieep  miflaken  for  perceptions.  3.  Ideas  of  im^ 
agination  produce  pain  andftchnefs  like  fen fations.  4.  When  the 
ergan  of  fenfe  is  defiroyed^  the  ideas  belonging  to  that  fenfe  perifb. 
V.  Analogy  between  mufcular  motions  and  fenfual  motions ^  or  * 
ideas.  I.  They  arehoth  originally  excited  by  irritations.  2.  And 
effodated  together  in  the  fame  manner.  3.  Both  aB  in  nearly  the 
fame  times.  4.  Are  alike  flrengthened  or  fatigued  by  exercife* 
5.  Are  alike  painful  from  inflammation.  6.»  Are  alike  benumb^ 
ed  by  compreffion.  7.  Are  alike  liable  to  paralyfts.  8.  To  con'- 
vulfion.  9.  To  the  influence  of  old  age. — ^VI.  ObjeBions  anfwered* 
I.  JVhy  we  cannot  invent  new  ideas.  2.  If  ideas  refemhle  e^ier^ 
not  objeBs.     3.   Of  the  imagined  fen  fat  ion  in  an  amputated  limb* 

4.  AbflraB  ideas* — ^VII.  What  are  ideas^  if  they  are  not  am* 
mal  motions  f 

Before  the  great  variety  of  animal  motions  can  be  duly  ar- 
ranged into  natural  claffes  and  orders,  it  is  neCeflary  to  fmooth 
the  wav  to  this  yet  unconquered  field  of  fcience,  by  removing 
feme  0Dflacle«  which  thwart  our  pafTage.  I.  To  deraonftratc 
that  the  retina  and  other  immediate  organs  of  fenfe  poiTefs  a 
power  of  motion,  and  that  thefe  motions  conftitute  our  ideas, 
according  to  the  fifth  and  feventh  of  the  preceding  aflertions> 
claims  our  firft  attention. 

•  Animal  motions  are  diftinguiftied  from  the  communicated 
motions,  mentioned  in  the  firft  fe£tiC)n,  as  they  have  no  me- 
chanical proportion  to  their  caufe  ;  for  the  goad  of  a  fpur  on  the 
Ikin  of  a  horfe  (hall  induce  him  to  move  a  load  of  hay.  They 
differ  from  the  gravitating  motions  there  mentioned  as  they  arc 
exerted  with  equal  facility  in  all  dire£lions,  and  they  differ  from 
the  chemical  clafs  of  motions,  becaufe  no  apparent  decompofi- 
tions  or  new  combinations  arc  produced  in  the  moving  ma- 
terials. 

Hence. 
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*  Hence^  when  we  fay  animal  modon  is  eicited  by  irritation,  wie 
do  not  mean  that  the  mocioa  bears  any  proportion  to  the  me* 
chanical  impoUe  of  the  ftimulus  \  nor  that  it  is  affeAed  by  tho 
general  gravitation  of  the  two  bodies  (  nor  by  their  chemical 
properties  \  but  folely  that  certain  animal  fibres  are  excited  in* 
to  aAioQ  by  fomething  external  to  the  moviim  oxfgok. 
m  In  this  fenfe  the  ftimulus  of  the  blood  produces  the  contrac- 
tions of  the  heart  i  and  the  fuUbmces  we  take  into  our  ftomacb 
and  bowels  ftimulate  them  to  perform  their  necefiar^  fun£UoQS. 
The  rays  of  light  excite  the  retina  into  animiU  moocHi  by  their 
ftimulus  ;  at  the  £uae  time  that  thofe  rays  of  light  theimehres 
are  phyficsdhr  coareiged  to  a  focus  by  Um  inaAite  homoius  of 
the  eye.  Tnc  vibrations  (rf  the  air  ftimulate  the  auditory  mm 
into  ammal  aAion  i  while  it  is  jnrobable  that  the  tympanum  of 
the  car  at  the  fame  time  undergoes  a  mechanicad  vilMration. 
•  To  render  this  circumftance  more  eafy  to  be  comprehended, 
wtftkn  may  be  defined  to  he  a  variation  (f  figure  ;  fat  the  whole 
nniverfe  may  be  confidered  as  one  thing  pofieffing  a  ceruin  fig«- 
ure  ;  the  motions  of  any  of  its  parts  are  a  rariaticm  of  this  fig- 
uie  of  the  whole :  this  dcfiniticm  of  motion  will  be  further  ex- 
plained tnSe£Uon  XIV.  2*  2.  on  the  produ£Hon  of  ideas. 

Now  the  motions  of  an  organ  of  feofe  are  a  fucceffion  of  con* 
figurations  of  that  organ  j  the fe  configurations  fucceed  es^ 
ottier  quicker  or  flower  \  and  whatever 'configuration  of  this  or- 
gan of&oie,  that  is^  whatever  portion  of  the  motion  of  it  is»  or 
has  ufuaUy  been,  attended  to>  conftitutes  an  idea*  Hence  the 
configuration  is  not  to  be  confidered  as  an  efie£t  of  the  motion 
of  the  organ,  but  rather  as  a  part  or  temporary  termination  of  it ; 
and  that)  whether  a  paufe  fucceeds  it,  or  a  new  configuration 
immediately  takes  place.  Thus  when  a  fucceflion  of  moving 
obje£ls  are  prefented  to  our  view,  the  ideas  of  trumpets,  horns, 
lords  and  ladies,  trains  and  canopies,  are  configurations,  that  is, 
parts  or  links  of  the  fucceflive  motions  of  the  organ  of  viiion. 

Thefe  motions  ov  configurations  of  the  organs  of  fenfe  differ 
from  the  fenforial  motions  to  be  defcribed  hereafter,  as  they  ap<* 
pear  to  be  fimply  contradions  of  the  fibrous  exjQiemities  of  thofe 
organs,  and  in  that  refpe£l  exa^y  refemble  the  icnotions  or  con* 
tractions  of  the  larger  mufclea,  as  appears  from  the  following 
experiment.  Place  a  circular  piece  of  red  filk  about  an  inch  in 
diameter  on  a  (heet  of  white  paper  in  a  ftrong  light,  as  in  Plate 
L — ^look  for  a  minute  on  this  area,  or  till  the  eye  becomes  fome- 
what  fatigued,  and  then,  gently  clofing  your  eyes,  and  (hading 
them  wjth  your  hand,  a  circular  green  area  of  the  fame  appar- 
ent diameter  becomes  vifible  in  the  clofcd  eye.  This  green 
area  is  the  colour  reverfe  to  the  red  area,  whickbad  been  pre^ 
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tioufty  in(pc£Ved,  as  explained  in  the  experiments  on  oculaf 
fpeftra  at  the  end  of  the  work,  ^nd  iir  Botanical  Garden,  P.  L 
Additional  note,  No.  L  Hence  it  appears,  that  a  part  of  the  ret- 
ina, which  had  been  fatigued  by  contradlion  in  one  dire£lion^ 
relieves  itfelf  by  exerting  the  antagonift  fibres,  and  producing  a 
contraflion  in  an  oppofite  direftion,  as  is  comnwn  in  the  exer- 
tions of  our  mufcles.  Thus  when  we  are  tired  with  long  ac^* 
tion  of  our  &rms  in  one  direfllon,  as  in  holding  a  bridle  on  a 
journey,  we  occadonally  throw  them  into  an  oppofite  pofition  to 
relieve  the  fatigued  mufcle*. 

•  Mr.  Locke  has  defined  an  idea  to  be  <«  whatever  Is  prefent  to 
the  mind  5"  but  this  would  include  the  exertions  of  irolttion, 
and  the  fenfations  of  pleafurc  and  pain,  as  well  as  thofe  opera- 
tions of  our  fyft^m,  which  acquaint  as  with  external  obfe&s  i 
and  is  therefore  too  unlimited  for  our  purpofe.  Mr.  Locke 
fecms  to  have  fallen  into  a  further  error,  by  conceiving, 
that  the  mind  could  form  a  general  or  abflraA  idea  by  its  own 
operation,  which  wa^  the  copy  of  no  particular  perception ;  as 
ora  triangle  in  general,  that  was  neither  acutej  obtufe,  noif 
right  angled.  The  ingenious  Dr.  Berkley  and  Mr.  Hume  have 
demon ftrated,  that  fach  general  ideas  have  no  exiftence  in  na* 
ture,  not  even  in  the  mind  of  their  celebrated  inventor.  We 
lUl  therefore  take  for  granted  at  prefcnt,  that  our  recoUeftion 
c^^agination  of  external  objeds  confifts  of  a  partial  repetition 
of  the  perceptions,  which  were  excited  by  thofe  external  ob- 
jeds,  at  the  time  we  became  acquainted  with  them  ;  and  diat 
our  reflex  ideas  of  the  operations  of  our  minds  arc  partial  repeti- 
tbns  of  thofe  operations. 

IL  The  following  article  evinces  that  the  organ  of  vifion  con* 
fids  of  a  fibrous  part  as  well  as  of  the  nervous  medulla,  like  oth- 
er white  mufcles  j  and  hence,  as  it  refembles  the  mufcular  parts 
of  the  body  in  its  ftrufture,  we  may  conclude,  that  it  mud  re- 
femble  them  in  poflefling  a  power  of  being  excited  into  animal 
motion.  The  fubfequent  experiments  on  the  optic  nerve,  and 
on  the  colours  remaining  in  the  eye,  are  copied  from  a  paper  on 
ocular  fpcftra  publifhed  in  the  feveftty  fixth  volume  of  the  Phi- 
lof.  Tranf.  by  Dr.  R.  Darwin  of  Shrewibury  ;  which,  as  I  (hall 
have  frequent  occafion  to  refer  to,  is  reprinted  in  this  work, 
Seft.  XL.— The  retina  of  an  ox's  eye  was  fufpended  in  a  glafs 
of  warm  water,  and  forcibly  torn  in  a  few  places ;  the  edges  of 
thcfe  parts  appeared  jagged  and  hairy,  and  did  not  contraft  and 
become  fmooth  like  fimple  mucus,  when  it  is  diftended  till  if 
•breaks  ;  which  evinced  that  it  confided  of  fibres.  Th:^  fibrous 
ronftruftion  became  dill  more  didinft  to  the  fight  ky  adding 
fome  cauftic  alkali  to  the  water  ^  a»  the  adhering  mucus  waa 

firft 
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firft  eroded,  and  the  hair  Kke  fibres  xemalDcd  floating  in  the  ve(^ 
feL  Nor  does  the  degree  of  tranfparency  of  the  retina  invali- 
date this  evidence  of  its  fibrous  (Irudure,  fince  Leeuwenhc>el( 
bas  (hewn,  that  the  cryftalinc  humour  itfdf  conGfts  of  fibres^ 
Arc  Nat.  V.  I.  70, 

«  Hence  it  aj^>ears,  that  as  the  mufcles  conGft  of  larger  fibrei 
intermixed  with  a  fmaller  quantity  of  nervous  medulla,  the  or* 
{^n  of  vifion  confifts  of  a  greater  quantity  of  nervous  medulla 
intermixed  with  fmaller  fibres.  It  is  probable  that  the  locomo* 
tive  mufcles  of  microfcopic  animals  may  have  greater  tenuity 
^han  thefe  of  the  retina  }  and  there  is  reafbn  to  conchide  from 
analogy^  that  the  other  immediate  organs  of  fenfe,  as  the  portio 
mollis  of  the  auditory  nerve,  and  the  rcte  mucofum  of  the  ikin> 
poAefs  a  fimilarity  of  ftru£lure  with  the  retina^  and  a  fimilar 
power  of  being  excited  into  animal  motion. 

III.  The  fubfequent  articles  ihew,  that  neither  mechanical 
impreSions,  nor  chemical  combinations  of  lightj  but  that  the 
animal  activity  of  the  retina  conftitutes  vifion. 

1.  Much  has  been  conjedured  by  phiiofophers  about  the 
momentum  of  the  rays  of  light ;  to  fubje£l  this  to  experiment 
a  very  light  horizontal  balance  was  conftrufted  by  IVJr.  Michel, 
"with  abwt  an  inch  iquare  of  thin  leaf-copper  fufpcnded  at  each 
end  of  it,  as  dticribed  in  Dr.  Pricftley's  Hiftpry  of  Light  and 
Coioui:&  The  focus  of  a  very  large  convex  mirror  was  thrown 
by  Dr.  Powel,  in  his  lectures  on  experimental  philofophy,  in 
my  prefence^  on  one  wing  of  this  delicate  balance,  and  it  reced- 
ed from  the  light  ;  thrown  on  the  other  wing,  it  approached 
towards  the  light,  and  tliis  repeatedly  ',  fo  that  no  fenfible  im- 
pulfe  could  be  obferved,  but  what  might  well  be  afcribed  to  the 
afcent  of  heated  air. 

•  Whence  it  is  reafonable  to  conclude,  that  the  light  of  the  day 
muft  be  much  too  weak  in  its  dilute  ftate  to  make  any  mechan- 
ical impreffion  on  fo  tenacious  a  fubilance  as  the  retina  of  the 
eye- — Add  to  this,  that  as  the  retina  is  nearly  tranfparent,  it 
could  therefore  make  le{s  refinance  to  the  mechanical  impulfe 
of  light ;  which,  according  to  the  obfervations  related  by  Mr. 
Melril  in  the  Edinburgh  Literary  Eflays,  only  communicates 
beat,  and  iliould  therefore  only  communicate  momentum, 
where  it  is  obftrufted,  rcfleiSied,  oJr  refra£led. — From  whence 
alio  may  be  collected  the  final  caufe  qf  this  degree  of  tranfpar- 
cncy  of  the  retina,  viz.  left  by  the  focus  of  ftronger  lights,  heat 
and  pain  ihould  have  been  produced  in  the  retina,  inftead  of 
that  ftimulus  which  excites  it  into  animal  motion. 

2.  On  looking  long  on  an  area  of  fcarlet  filk  of  about  an  inch 
in  diameter  laid  on  white  paper^  as  in  Plate  L  the  fcarlet  colour 
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becomes  fainter,  till  at  length  it  entirely  Yaniflies,  though  the 
eye  is  kept  uniformly  and  fteadily  upon  it.  Now  if  the  change 
or  motion  of  the  retina  was  a  mechanical  impreflion,  or  a  chem- 
ical tinge  of  coloured  light,  the  perception  would  ererj  minute 
become  ftronger  and  ftronger, — ^whereas  in  this  experiment  it 
becomes  every  inftant  weaker  and  weaker.  The  fame  circum*^ 
(lance  obtains  in  the  continued  application  of  found,  or  of  fapid 
bodies,  or  of  odorous  ones,  or  of  tangible  ones,  to  their  adapted 
organs  of  fenfe. 

Thus  when  a  circular  coin,  as  a  {hilling,  is  prefled  on  the 
palm  of  the  hand,  the  fenfe  of  touch  is  mechanically  compreff* 
cd  5  but  it  is  the  ftimulus  of  this  preflure  that  excites  the  organ 
of  touch  into  animal  a£tion,  which  conftitutes  the  perception  of 
hardnefs  and  of  figure  :  for  in  fome  minutes  the  perception 
ceafes,  though  the  mechanical  preflure  of  the  obje£k  remains. 

3.  Make  with  ink  on  white  paper  a  very  black  fpot  abopt  half 
sn  inch  in  diameter,  with  a  tail  about  an  inch  in  length,  fo  as 
to  refcmble  a  tadpole,  as  in  Plate  II.  ;  took  fteadfaftly  for  a 
minute  on  the  centre  of  this  fpot,  and,  on  moving  the  eye  a  lit-  * 
tic,  the  figure  of  the  tadpole  will  be  fecn  on  the  white  part  of  « 
the  paper  ;  which  ligure  of  the  tadpole  will  appear  more  lumi- 
nous than  the  other  part  of  the  white  paper ;  which  can  only 
be. explained  by  fuppofing  that  part  of  the  retina,  on  which  the 
tadpole  was  delineated,  to  have  become  more  fenfible  to  light 
than  the  other  parts  of  it,  which  were  expofcd  to  the  white 
paper ;  and  not  from  any  idea  of  mechanical  impreflion  or 
chemical  combination  of  light  with  the  retina. 

4*  When  any  one  turns  round  rapidly,  till  he  becomes  dizzy, 
and  falls  upon  the  ground,  the  fpeflra  of  the  ambient  obje^s 
continue  to  prefent  themfelves  in  rotation,  and  he  feems  to  be- 
hold the  objedls  ftill  in  motion.  Now  if  thefe  fpeftra  were  im-  • 
preffions  on  a  paffive  organ,  they  either  muft  continue  as  they 
were  received  laft,  or  not  continue  at  all. 

J.  Place  a  piece  of  red  (ilk  about  an  inch  in  diameter  on  a 
(heet  of  white  paper  in  a  ftrong  light,  as  in  Plate  I.  ;  look  ftead- 
ily  upon  it  from  the  diftance  of  about  half  a  yard  for  a  minute ; 
then  clofing  your  eye-lids,  cover  Aem  with  your  hands  and 
handkerchief,  and  a  green  fpe£lrum  will  be  feen  in  your  eyes 
refembling  in  form  the  piece'  of  red  filk.  After  fome  feconds 
of  time  the  fpcdrum  will  diiappear,  and  in  a  few  more  feconds 
will  reappear  ;  and  thus  alternately  three  or  four  times,  if  the 
experiment  be  well  made,  tiB  9t  length  it  vanifhes  entirely. 

6.  Place  on  a  ftcet  of  white  paper  a  circular  piece  of  blue 
£lk,  about  four  inches  in  diameter,  in  the  funfliine  ;  cover  the 
center  of  this  with  a  circular  piece  of  yeltow  filk,  about  three 
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inches  in  diameter  ;  and  die  centre  of  the  yellow  filk  vnth  a 
circle  of  pink  filk,  about  two  inches  in  diaibeter  ;  and  the  cen- 
tre of  the  pink  filk  with  a  circle  of  green  filk»  about,  one  inch  in 
diameter  ;  and  the  centre  of  this  with  a  circle  of  indigO)  about 
half  an  inch  in  diameter ;  make  a  fmall  fpeck  with  ink  in  the 
▼cry  centre  of  the  whde,  as  in  Plate  III.  look  fteadily  for  a  min- 
ute on  this  central  fpot^  and  then  clofing  your  eyes,  and  applying 
your  hand  at  about  an  inch  diftance  before  them,  fo  as  to  pre<« 
▼ent  too  much  or  too  little  light  from  paffing  through  the  eye- 
lids, and  you  will  fee  the  moft  beautiful  circles  of  colours  that 
imagination  can  conceive  ;  which  are  moft  refembled  by  the 
colours  occaiioned  by  pouring  a  drop  or  two  of  oil  on  a  ftiU  * 
lake  in  a  bright  day.  But  thefe  circular  irifes  of  colours  are 
not  only  diftrent  from  the  colours  of  the  filks  above  mention- 
edj  but  are  at  the  fame  time  perpetually  changing  as  long  at 
diey  exift. 

§  From  all  thefe  experiments  it  appears,  that  thefe  fpe^lra  in 
the  eye  are  not  owing  to  the  mechanical  impulfe  of  light  im- 
prefied  on  the  retina  ;  nor  to  its  chemical  combination  with 
that  organ  ;  nor  to  the  abforptioti  and  emiflion  of  light,  as  19 
fuppofdl,  perhaps  erroneoufly,  to  take  place  in  calcined  (hells 
and  other  phofphorefcent  bodies,  after  having  been  expofed  to  - 
the  light :  for  in  all  thefe  cafes  the  fpeAra  in  the  eye  fliould  ei- 
ther remain  of  the  fame  coloui#or  gradually  decay,  when  the 
objed  is  withdrawn ;  and  neither  their  evanefcence  during  the 
prefence  of  the  objeA,  as  in  the  fecond  experiment,  nor  their 
change  from  dark  to  luminous,  as  in  the  third  experiment,  nor 
their  rotation,  as  in  the  fourth  experiment,  nor  the  alternate 
prefence  and  evanefcence  of  them,  as  in  the  fifth  experiment, 
nor  the  perpetual  change  of  colours  of  them,  as  in  the  laft  ex- 
perimen?,  could  exift.   « 

•      IV.  lie  fubfequent  articles  ihew,  that  thefe  animal  mottons 
or  configurations  of  our  organs  of  fenfe  conftitute  our  ideas. 

1.  If  any  one  in  the  dark  prefies  the  hull  of  his  eye,  by  ap- 
plying his  finger  to  the  external  comer  of  it,  a  luminous  appear- 
ance is  obferved  ;  and  by  a  fmart  ftroke  on  the  eye  great  flaflies 
of  fire  are  perceived.  (Newton's  Optics.)  So  when  the  arteriest 
that  are  near  the  auditory  nerve,  make  ftroager  puJfations  than 
ufual,  as  in  fome  Severs,  an  undulating  found  is  excited  in  the 

,  cars.     Hence  it  is  not  the  prefence  of  the  light  and  found,  but 
the  motions  of  the  organ,  that  are  immediately  ncceflary  to  con- 
,  ftitute  the  perception  or  idea  of  light  and  found. 

2.  During  the  time  of  fleep,  or  in  delirium,  the  ideas  of  im. 
agination  are  miftaken  for  the  perceptions  of  external  objefts  ; 
whence  it  appears,  that  thefc  ideas  of  imagination  are  no  other 
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tJian  a  reiteration  of  thofe  motions  of  tho  organs  of  fenfe,  which 
were  originally  excited  by  the  ftimulufi  of  external  objefVs  :  and 
in  our  waking  hours  the  fimple  ideas^  that  we  call  up  by  recoU 
Ie<^ion  or  by  imagination,  as  the  colour  of  red,  or  the  fmell  of 
g  rofe,  are  exa£l  refemblances  of  the  fafte  fimple  ideas  from 
perception  ;  and  in  confequence  mud  be  a  repetition  of  thof« 
very  motions. 

«  3.  The  difagreeable  fehfation  called  the  tooth-edge  is  origin- 
ally excited  by  the  painful  jarring  of  the  teeth  in  biting  the  edge 
of  the  glafs,  or  porcelain  cup,  in  which  our  food  was  given  ug  . 
in  our  infancy,  as  is  further  explained  in  the  Se£iioa  XVI,  10^ 
on  Inftin£l — --This  difagreeable  fenfation  is  afterwards  excited 
not  only  by  a  repetition  of  the  found,  that  was  then  produced^ 
but  by  imagination  alone,  as  I  have  myfelf  frequently  experien* 
ced  y  in  this  cafe  the  idea  of  biting  a  china  cup,  when  I  imagine 
it  very  diftindlly,  or  when  I  fee  another  perfon  bite  a  cup  or 
glais,  excites  an  aflualpain  in  the  nerves  of  my  teeth.  Scrthat  # 
this  idea  and  pain  feem  to  be  nothing  more  thzn  the  reiterate 
motion^  pf  thofe  nerves,  that  were  formerly  fq  difagreeably  af-» 
feaed. 

•  Other  ideas  that  are  excited  by  imagination  or  recoUcAion 
tn  many  inflances  produce  fimilar  etkCts  on  the  conftitution,  ts 
our  perceptions  had  formerly  produce^)  and  are  therefore  un- 
doubtedly a  repetition  of  the  Hlfac  motions.  A  ftory  which  the 
celebrated  Baron  Van  S^eten  relates  of  himfelf  is  to  this  pur-i 
pofe.  He  was  prefent  when  the  putrid  carcafs  of  a  dead  dog 
exploded  with  prodigious  (lench  ;  and  feme  years  afterwards^ 
accidentally  riding  along  the  fame  road,  he  was  thrown  into  the 
fame  ficknefs  and  vomiting  by  the  idea  of  the  ftench,  as  he  had 
before  experienced  from  the  perception  of  it. 

4.     Where  the  organ  of  fenfe  is  tot^JJy  deftroycd,  the  ideas 
which  were  received  by  that  oi^an  feem  to  perifli  along  with  it,, 
?.s  well  as  the  power  of  perception.     Of  this  a  fatisfaftory  in-* 
fiance  has  fallen  undei  my  obfervation.     A   gentleman  about  . 
Cxty  years  of  age  had  been  totally  deaf  for  near  thirty  years  ; 
be  appeared  to  be  a  man  of  good  underftanding,  and  amufed 
liimfelf  with  reading,  and  by  converfing  either  by  the  ufe  of  the 
pen,  or  by  Cgns  made  with  his  fingers,  to  reprefent  letters.     I 
ofcferved  that  he  had  fo  far  forgot  the  pronunciation  of  tlie  lan- 
guage, that  when  he  attempted  to  fpeak,  none  of  his  words  had  ^ 
diftinft  articufation>  though  his  relations  could  fometimes  un- 
'derftand  his  meaning.     But,  which  is  much  to  the  point,  be  af-  ^ 
fured  me,  tluit    in  his  dreams   he  always  imagined  that  people 
c<>nverfe<l  with  him  by  figns  or  writing,  and  never  that  he 
heard  any  oac  Tpeak  to  him.     From  .hence  it  appear^  that  with 

the 


Sect.  HI.  5.  i*         .  THE  kETINA.  x^ 

tlie  perceptions  of  founds  he  has  alfo  loft  the  ideas  of  them  ; 

though  the  organs  of  fpecch  (till  retain  fomewhat  of  dieir  ufual 

habits  of  articulation. 

t    This  obfervation  may  throw  fome  light  on  the  medical  treat-* 

ment  of  deaf  people  5  as  it  may  be  learnt  firom  their  dreams 

whether  the  auditoi^  nerve  be  paralytic,  or  tlicir  deafnefs  h6 

owing  to  fome  defct^  of  the  external  organ. 

•    It  rarely  happens  that  the  immediate  organ  of  vifiott  is  per-* 

fe£Uy  deftroyed.     The  moft  frequent  caufes  of  blindnefs  are 

•  occafioned  by  defcfts  of  the  external  organ,  as  m  catarafts  an* 
obfufcations  of  the  cornea.  But  I  have  had  the  opportunity  of 
conYetfing  with  two  meili,  who  had  been  fome  years  blind  •,  ond 
of  them  had  a  complete  gutta  ferena,  and  the  other  had  loft  the 
whole  fabftance  of  his  eyes.  They  both  told  me  that  they  did 
Hot  remember  to  have  ever  dreamt  of  vifible  objefls,  fince  ditf 
t&^  lofs  of  tfieir  fight. 

•  V.  Another  me&od  of  difcoveting  that  our  ideas  arc  animal 
tnodons  of  the  organs  of  fcnfe,  is  from  confidering  the  great 
analogy  they  bear  to  the  motions  of  the  larger  mufcles  of  the 
body.  In  die  following  articles  it  will  appear  that  they  are  orig-i 
matty  excited  into  a£tion  by  the  irritation  of  external  objc^s 
Kkc  our  mufcles ;  are  aflbciated  together  lilft  our  mufcular  mo- 
tions \  ad  in  fimilar  time  with  them  ;  are  fatigued  by  continu- 
ed exertion  like  them  ;  and  that  the  organs  of  fenfe  are  fubjeft 
to  inflammation,  numbnefs,  palfy,  convuiflon,  and  the  defefls 
of  old  age,  in  the  fame  manner  as  the  mufcular  fibres. 

^  I.  All  our  perceptions  or  ideas  of  external  objefts  are  uni* 
^rrfally  allowed  to  have  been  originally  excited  by  the  ftimulus 
of  thofc  external  objefts  ;  and  it  will  be  Ihcwn  in  a  fucceeding 
feftion,  that  it  is  probable  that  all  our  mufcular  motions,  as  well 
thofe  that  are  become  voluntary  as  thofe  of  the  heart  and  glan- 
dular fyftem,  were  originally  in  like  manner  excited  by  the  ftim* 
ulus  of  fomething  external  to  the  organ  of  motign* 

2.  Our  ideas  are  alfo  aflbciated  together  after  theif  produc- 
tion precifcly  in  the  fame  manner  as  our  mufcular  motions  5 
^ich  will  lU^ewife  be  fully  explained  in  the  fucceeding  feftion. 

3.  The  time  taken  up  in  performing  an  idea  is  likewife  much 
the  fame  as  that  taken  up  m  performing  a  mufcular  motion.  A 
mufictan  can  prefs  the  keys  of  an  harpfichord  with  his  fingers 
In  the  order  of  a  tune  he  has  been  accuftomed  to  play,  in  a^ 
Kttlc  time  as  he  can  run  over  thofe  notes  in  his  mind.  So  w« 
many  times  in  an  hour  cover  our  eye-balls  \^ith  our  eye-lid^ 
without  perceiving  that  we  are  in  the  dark  5  hetice  the  percep- 
tion or  idea  of  light  is  not  changed  for  that  of  darknefs  in  f<> 
fmall  a  tinie  at  the  twinkling  of  ad  eye  ^  fo  that  in  this  (    "    *  ^ 
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mufcolar  motion  of  the  eye-lid  is  perfonxifcd  quicker  thaai  the 
perception  of  light  can  be  changed  for  that  of  darknefs.-^o  if 
a  fire-flick  be  whirled  round  in  the  dark,  a  linninous  circle  api> 
pears  to  the  obferver  ;  if  it  be  whirled  fomewhat  flower,  thi^ 
circle  becomes  interrupted  in  one  p^irt ;  and^then  the  time  taken 
up  in  fuch  a  revolution  of  the  ftick  is  the  (aAe  that  the  obferver 
ofes  in  changing  his  ideas :  thus  the  J«Ai;^«f»My  i>%h  of  Homer, 
tfie  long  (hadow  of  the  fljring  javelin,  is  elegantly  defigned  toi^ 
give  us  an  idea  of  its  velocity,  and  not  of  its  length. 
f    4*  The  |J»tigue  that  follows  a  continued  attention  of  the  mind  « 
to  one  obje<fl  is  relie?ed  by  clianging  the  fubje£l  of  our  thoughts} 
as  the  continued  movonent  of  one  limb  is  relieved  by  moving 
another  in  its  (lead.    Whereas  a  due  exercife  of  the  faculties  dF 
the  mind  (Irengthens  and  improves  thofe  faculties,  whether  of 
imagination  or  recolledlion  ^  as  the  exercife  of  our  limbs  io 
dancing  or  fencing  increaics  the  ftrcngth  and  agility  of  the  muf- 
des  thus  employed.  0 

,  5.  If  the  mufcies  of  any  limb  are  inflamed,  they  do  not  move 
without  pain  ;  fo  when  tne  retina  is  inflamed,  its  motions  alfo 
are  painful.  Hence  light  is  as  intolerable  in  this  kind  of  oph- 
thalmia, as  preflTufe  is  to  the  finger  in  the  paronychia.  In  this 
difeafe  the  patientsttrequendy  dream  of  having  their  eyes  pain- 
fully dazzled  ;  hence  the  idea  of  ftrong  light  is  painful  as  well 
as  die  reality.  The  firft  of  thefe  fa£ls  evinces  that  our  percep- 
tions are  motions  of  the  organs  of  fenfe  j  and  the  latter,  that  our 
imaginations  are  alfo  motions  of  the  fame  organs. 

6.  The  organs  of  fenfe,  like  the  moving  mufcies,  are  liable  tj^ 
become  benumbed,  or  lefs  fenfible,  from  compreffion.  ThuJ|r 
if  any  perfon  on  a  light  day  looks  on  a  white  wall,  he  may  per* 
ceive  the  ramifications  of  the  optic  artery,  at  every  pulfation  of 
it,  reprefented  by  darker  branches  on  the  white  wall  i  which  is 
evidently  owing  to  its-comprefling  the  retina  during  the  diaflok 
of  the  artery.     Sauvages  Nofolog. 

7.  The  organs  of  fenfe  and  the  moving  mufcies  are  alike  lia- 
ble to  be  affe£ied  with  palfy,  as  in  the  gutta  ferena,  and  in  fomc 
cafes  of  deafnefs  i  and  one  fide  of  the  face  has  fometimes  loft 
its  power  of  fenfation,  but  retained  its  power  of  motion ;  other 
parts  of  the  body  have  loft  their  motions,  but  retained  their  feur 
lation,  as  in  the  common  hemiplegia ;  and  in  other  inftances 
both  thefe  powers  have  periihed  together. 

8.  In  fome  convulfive  difeafes  a  delirium  or  infanity  fuper* 
venes,  and  the  convulfions  ceafe  ^  and  converfely  the  convuL- 
fions  (hall  fupervene,  and  the  delirium  ceafe.  Of  this  I  have 
been  a  witnefs  many  times  in  a  day  in  the  paroxyfms  of  violent 
epilepfie^  5  which  evinces  that  one  kind  of  delirium  is  a  convuL 

fion 
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£oR  oC  the  ofgaos  of  fimfe»  and  that  o«r  ideas  ara  t!hc  mptip»i 
of  thefe  oigans :  the  fub&qiieat  caies  will  illuftratc  this  ohkt^ 
vation. 

'Mi£&  G"  s  %  hix  yowng  lad)r»  with  light  eyes  ^nd  hair,  waf 
f^zcd  with  oioft  vioknt  conynUiona  of  her  limbs,  with  outran 
geottf  faicooiigh»  aad  moft  Yehement  efibrts  to  vomit :  after  near 
sn  hour  was  elapfed  this  tragedy  ee^fedt  and  a  c^hn  talkative 
deliiium  fupervened  for  about  another  hour ;  and  thefe  relieved 
each  other  at  interrab  daring  the  gieateft  part  of  three  or  tow: 
days. '  After  having  eareluUy  con£idere4  this  difeafe,  I  thought 
the  comnilfions  of  her  ideas  lefs  d^^agerous  than  thofe  of  her 
mufcks ;  and  halving  in  vain  attempted  to  make  any  opiate 
contiwie  in  her  ftomacb,  an  oonce  of  kud^M^wsa  was  rubbed  along 
the  iptne  of  her  back,  and  a  dram  of  it  was  nied  as  an  enema  ; 
by  this  mec&ine  a  kind  of  drupken  ddirium  was  cc^inued  ma« 
»y  hours )  and  when  it  ceafed  the  oonvulfioB^  did  not  return  $ 
and  the  lady  oootinued  well  many  yeais,  except  fome  flighcer  re^ 
l^ifes,  which  wa»  rdieved  in  the  fsixnfi  nsanner. 

Mifs  H^-— <-,  an  accomptiihed  ycMmg  lady,  with  Ught  eyes  and 
h^,  was  feiied  with  convulfions  of  her  hmbs»  with  hiccough, 
and  efforts  to  vomit,  more  violent  than  words  can  exprefs  i  the(e 
continued  near  an  ho«t,  and  were  fuoceeded  with  a  cataleptic 
i^fm  of  one  ano^  with  the  hand  applied  to  her  bead  ^  and  af*- 
eer  about  twoity  minutes  tfae£t  fpafms  ceafed,  and  a  talkative 
Mverie  fttpervened  ibr  near  an  hour,  from  which  no  violence, 
which  *it  was  prep^  to'ufe^c^d  awaken  her.  Thefe  periods 
of  convulfions,  firft  of  the  mufcles,  and  then  of  the  ideas,  re- 
turned twice  a  day  for  feveral  weeks ;  and  were  at  length  re- 
fiaoved  by  great  doies  of  opium,  after  a  great  variety  of  other 
jnedicines  and^appjf^tibns  Kad  been  ia  vain  experienced.  This 
lady  was  fubje^  t<^frequent  relapfes,  once  or  twice  a  year  for 
many  years,  md  w^  as  frequently  relieved  by  the  fame  method* 

Mils  W  ■  ,  an  elegant  young  lady,  with  black  eyes  and 
haff,  had  fometimes  a  violent  pain  of  her  fidct  at  other  timea  a 
moft  painful  ftrangury,  which  were  every  day  fucceeded  by  de- 
lirium ;  which  gave  a  temporary  reliei  to  the  painful  fpafms« 
After  the  vain  ^iiibition  of  variety  of  medicines  and  applica^ 
tions  by  different  phyficians,  for  more  than  a  twelvemonth,  (he 
was  dinefled  to  tatc  fome  dofes  qf  opium,  which  were  gradually 
increafed,  by  which  a  drunken  delirium  was  kept  up  for  a  day 
or  two,  and  the  pains  prevented  from  returning.  A  flefh  diet, 
with  a  little  wine  or  beer,  inftead  of  the  low  regimen  ihc  had 
pccviouflf  ufed,  in  a  few  weeks  completely  eftablifhed  her  health ; 
which,  eaeept  a  few  relapfes,  has  continued  for  many  years. 

9.  Laftly,  as  we  advance  in  life  all  thf  p^rtf  pf  the  body  bs- 
VoL.  I.  D  come 
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come  ,Biorc  rigid,  are  rendered  lefs  fufceptible  of  new  habits  of 
motion,  though  they  retahi  thofc  that  were  before  eftablifticd. 
This  is  fenfibly  obferved  by  thofe  who  apply  thcmfelyes  late  in 
life  to  mufic,  fencing,  or  any  of  the  mechanic  arts.  In  the  fame 
manner  many  elderly  people  retain  the  ideas  they  had  learned 
early  in  life,  but  find  great  difficulty  in  acquiring  new  trains  of 
memory  ;  ihfomuch  that  in  extreme  old  age  we  frequently  fee 
a  forgetfulncfs  of  the  bufincfs  of  yefterday,  and  at  the  fame  time 
a  circuraftantial  remembrance  of  the  amufements  of  their  youth  j 
till  at  length  the  ideas  of  recoUedion  and  aftirity  of  the  body 
gradually  ceafe  together,— -fuch  is  the  condition  of  humanity ! 
' — and  nothing  remains  but  the  vital  motions  and  fenfations. 

VT.  I.  In  oppofition  to  this  dodrine  of  the  produdion  of 
our  ideas,  it  may  be  aiked,  if  fome  of  our  ideas,  like  other  ani- 
mal motions,  are  voluntary,  why  can  we  not  invent  new  ones^ 
that  have  not  been  received  by  perception  ?  The  anfwer  will  be 
better  underftood  after  having  perufed  the  fucceeding  feflion^ 
where  it  will  be  explained,  that  the  mufcnlar  motions  likewife 
arc  originally  excited  by  the  ftimulus  of  bodies  external  to  the 
moving  organ ;  and  that  the  will  has  only  the  power  of  repeats 
ing  the  motions  thus  excited. 

2.  Another  obje^^or  may  aik.  Can  the  motion  of  an  organ  of 
fenfc  refemble  an  odour  or  a  colour  ?  To  which  I  can  only  an- 
fwer, that  it  has  not  been  demonftral^d  that  any  of  our  ideas  re* 
fcmble  the  objeifts  that  excite  them ;  it  has  generally  been  be- 
lieved that  they  do  not  -,  but  this  Jhall  be  difcufled  at  large  in 
Sea.  XIV. 

3.  There  is  another  objeftion  that,  at  firft  view  would  feem 
Icfs  eafy  to  furmount.  After  the  amputation  of  a  foot  or  a  finger, 
it  has  frequently  happened,  that  an  injtnf  being  offered  to 
the  flump  of  the  amputated  limb,  whether  from  cold  air, 
too  great  preflure,  or  other  accidents,  the  patient  has  com- 
plained of  a  fcnfation  of  pain  in  the  foot  or  finger,  that  was 
cut  off.  Does  not  this  evince  that  all  our  ideas  are  excited  in 
the  brain,  and  not  in  the  organs  of  fenfe  ?  This  objcftion  is 
anfwered,  by  obferving  that  our  ideas  of  the  fhape,  place,  and 
folidity  of  our  limbs,  are  acquired  by  our  organs  of  touch  and 
of  fight,  which  arc  fituated  in  our  fingers  and  eyes,  and  not  by 
any  fcnfations  in  the  limb  itfelf. 

In  this  cafe  the  pain  or  fcnfation,  which  formerly  has  arifen 
in  the  foot  or  toes,  and  been  propagated  along  the  nerves  to  the 
central  part  of  the  fenforium,  was  at  the  fame  time  accompanied 
with  a  vifiblc  idea  of  the  (hape  and  place,  and  with  a  tangible 
idea  of  the  folidity  of  the  afFecled  limb :  now  when  tbcfe  nerves 
are  afterwards  aflcftcd  by  any  injury  done  to  the  remaining 

ftump 
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ftump  with  a  fimilar  degree  or  kind  of  painy  the  ideas  of  the 
fhape,  place,  or  foliditj  of  the  loft  limb,  return  by  aflbciatlon  $ 
as  thefe  ideas  belong  to  the  organs  of  Cght  and  touch,  on 
n^hich  they  were  firft  excited. 

4.  If  you  wonder  what  organs  of  ftnfe  can  be  excited  into 
modon,  when  you  call  up  the  ideas  of  wifdom  or  benevolence, 
which  Mr.  Locke  has  termed  abftra£led  ideas ;  I  aik  you  by 
what  organs  of  fenfe  you  firft  became  acquainted  with  tbtfe 
ideas  ?  And  the  anfwer  will  be  reciprocal ;  for  it  is  certain  diat 
all  our  ideas  were  originally  acquired  by  our  organs  of  fenfc  ^ 
for  whatever  excites  our  perception  muft  be  external  to  the  or. 
gan  that  perceives  it,  and  we  have  no  other  inlets  to  knowledge 
but  hj  our  perceptions  :  as  will  be  further  explained  in  Se^ion 
JLIV.  and  XV.  cm  the  Produdions  and  Clafles  of  ideas. 

Vn.  If  our  recolle£lion  or  imagination  be  not  a  repetition  o£ 
animal  movements,  I  zfkf  in  my  turn.  What  is  it  ?  You  tell  me 
St  confifts  of  images  or  pi£hires  of  things.  Where  is  this  ex» 
teitfve  canva;  hung  up  ?  or  where  are  the  numerous  recepucles 
in  which  thcrfe  arc  depofited  ?  or  to  what  elfe  in  the  animal 
fyftem  have  they  any  fimiUtude  ? 

That  pkafing  pifhire  of  objects,  reprefented  in  miniature  oa 
the  redna  of  the  e3re,  feems  to  have  given  rife  to  this  illufive  or- 
atcvy !  It  was  ioxgot  that  this  repreientation  belongs  rather  to 
the  Jaws  of  l%ht^  than  to  thofe  of  life }  and  may  with  equal  ele- 
gance be  feen  in  the  camera  obfcura  as  in  the  eye ;  and  that  the 
pidm  vamihcs  lor  ever,  when  the  obje&  is  withdrawn. 


SEcr. 


a*  ANIMAL  CAUSATION.  Sect,  IV. 

SECT.      IV. 

LAWS  OP  ANIMAL   CAUSAflOlT. 

'  I.  Tftte  flbwsi^hkh  conftitnte  the  mofdes  and  organs  <rf 
fenfc,  poflcfs  a  power  of  contraction.  The  circumftances  au 
tending  the  exertion  of  this  power  of  cohtractiom  conftktite 
the  laws  of  animal  motion,  as  the  circumftances  attending  the 
Exertion  of  the  powtr  of  attractiok  conftkute  the  bws  of 
motion  of  inanimate  matter. 

•  11.  Tlte  fpirit  of  animation  is  the  immediate  caufe  of  the 
fcontraftion  of  animal  fibres,  it  refides  in  the  brain  and  nerves, 
and  is  liable  to  general  or  partial  diminution  or  accumulation. 

•  in.  The  ftimulus  of  bodies  external  to  the  moving  organ  is 
the  remote  caufe  of  the  original  contradions  of  animal  fibres. 

•  IV.  A  certain  quantity  of  ftimulus  produces  kritatioa,  whidi 
is  an  exertion  of  the  fpirit  of  animatioii  exciting  the  fibres  into 
contraftion. 

•  V.  A  certain  quantity  of  contraction  of  animal  fibres,  if  it  be 
perceived  at  aM,  produces  pleafure ;  a  greater  or  lefs  quantity  of 
contraction,  if  it  be  perceived  at  all,  produces  pain  ;  thefe  con- 
Ilitute  fenfation.  • 

•  VI.  A  certain  quantity  of  fenfation  produces  defire  or  aver- 
fion ;  thefe  conftitute  voKtion. 

VII.  All  animal  motions  which  have  occurred  at  the  farte 
time,  or  in  immediate  fucceffion,  become  fo  connected,  that 
when  one  of  them  is  reproduced,  the  other  has  a  tendency,  to 
accompany  or  fucceed  it.  When  fibrous  contraftions  fucceed 
or  accompany  other  fibrous  contra6tions,  the  connexion  is  term- 
ed afibciation ;  when  fibrous  contradlions  fucceed  fenforial  mo- 
tions, the  connexion  is  termed  caufation  j  when  fibtous  and  fen- 
forial motions  reciprocally  introduce  each  other,  it  is  termed 
catenation  of  animal  motions.  All  thefe  connexions  are  faid  to 
be  produced  by  habit,  that  is,  by  frequent  repetition.  Thefe 
Jaws  of  animal  caufation  will  be  evinced  by  numerous  £a£h, 
which  occur  in  our  daily  exertions ;  and  will  afterwards  be  em- 
ployed to  explain  the  more  recondite  phenomena  of  the  produc- 
tion, growth,  difeafes,  and  decay  of  the  animal  fyftcm. 


SECT. 
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S  E  C  T-      V. 

•9   TH£  FOtA   FACULTIES  OR  HOTI9II9  OT  THB  SBMSORIUU. 

tmHn 

*  t.  The  (pirit  of  animetbii  has  four  different  modes  of  aq^ . 
tion,  or  in  other  words  the  animal  fenforium  poflefles  four  dif- 
ferent bculties,  which  are  occafionaliy  exerted,  and  caufe  all 
the  contra^ions  of  the  fibrous  parts  of  the  bodjr*  Thefe  are 
the  faculty  of  caufing  fibrous  contra^ons  in  confequence  of 
the  irritations  excited  by  external  bodies,  in  confequence  of  the 
fenfations  of  pleafure  or  pain,  in  confequence  of  volition,  and  in 
confeqnence  of  the  afibciations  of  fibrous  contradlions  with  oth- 
er fibrous  contradions,  which  precede  or  accompany  them. 

•  Thefe  four  faculties  of  the  fenforium  during  their  ina^ive  ftat^ 
are  termed  irritadMlity,  fenfibility,  voluntarity,  and  aflbciability  ; 
in  their  aftive  ftate  they  are  termed  as  abov^,  irriution,  fen£i» 
tion,  Totidon,  aflbciation. 

•  2«  Ikritation  is  an  exertion  or  change  of  fome  extreme 
part  of  the  ienforium  refiding  in  the  mufcks  or  organs  of  fenfe, 
in  confequence  of  the  appulfes  of  external  bodies. 

*  Sensation  is  an  exertion  or  change  of  the  central  parts  of  the 
fenforium,  or  of  the  whole  of  it,  beginning  at  fome  of  thofe  ez« 
treme  parts  of  it,  which  refide  in  the  muicles  or  organs  of  fenfe. 

*  Volition  is  an  exertion  or  change  of  the  central  parts  of  the 
fenforium,  or  of  the  whole  of  it,  terminating  in  fome  of  thofe  ex^ 
treme  parts  of  it,  which  refide  in  the  mufcles  or  organs  of  fenfe. 

*  Association  is  an  exertion  or  change  of  fome  extreme  part 
of  the  fenforium  refiding  in  the  mufcles  or  organs  of  fenfe,  in 
confequence  of  fome  antecedent  or  attendant  fibrous  contrac- 
tions. 

*  3.  Thefe  four  faculties  of  the  animal  fenforium  may  at  the 
time  of  their  exertions  be  termed  motions  without  impropriety 
of  language  j  for  we  cannot  pafs  from  a  ftate  of  infenfibility  or 
ina^on  to  a  ftate  of  fenfibility  or  of  exertion  without  fome 
change  of  die  fenforium,  and  every  change  includes  motion. 
We  ftiall  therefore  fometimes  term  the  above  defcribed  faculties 

Jinforial  mciions  to  diftinguifh  thein  from  fibrous  motions  s 
whiek  latter  exprellion  includes  the  motions  of  the  mufcles  and 
organs  of  fenfe. 

*  The  a^ve  motions  of  the  fibres,  whether  thofe  of  the  mufcles 

or 
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er  organs  of  fenfe,  are  probably  fimple  contra£lions  ;  the  fibres 

being  again  elongated  by  antagonift  mufclei,  by  circulating 

fluids,  or  fomecimes  by  elaftic  ligaments,  as  in  the  necks  of 

^  cuadnipeda.     The  fenforial  motions,  which  conftitute  the  fen- 

iations  of  oleafure.  or  pain,  and  which  conftitute  volition,  and 

which  came  the  fibrous  contra£tion$  in  confequence  of  irritation 

or^f  aflbciatbn,  are  not  here  fuppofed  to  be  fluctuations  or  re- 

^■kuations  of  the  fpirit  of  animation  ;  nor  are  they  fuppofed 

^^Hk  vibhttlons  or  revibrations,  nor  condenfations  or  equilibra* 

cBBons  of  it ;  but  to  be  changes  or  motions  of  it  peculiar  to  life/ 


SECT. 
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SECT.      VL 

OF  THE  FOUR  CLASSES  OF  FIBROUS  MOTIONS. 

L  Oripn  of  fibrous  cmtraBions.  IL  DjftributioHcfthemintafasi^ 
clajfes^  irritaiivi  motions^  finfitive  motions ^  voluntary  motiom,  and 
affociati  motions,  deflRed. 

L  All  the  fibrous  contradiions  of  animal  bodies  originate 
from  the  fenforium,  and  refolve  themfelves  into  four  clailesi  cor- 
rcfpondent  with  the  four  powers  or  motions  of  the-  fenforium 
above  defcribed,  and  from  which  they  have  their  caufation. 

1.  Thefe  fibrous  contraftions  were  originally  caufed  by  the 
irritations  excited  by  obje£ls,  which  are  external  to  the  moving 
organ.     As  the  pulfations  of  the  heart  are  owing  to  the  irrita* 
tiont  excited  by  the  ftimulus  of  the  blood ;.  and  the  ideas  of  per*       / 
ception  are  owing  to  the  irritations  excited  by  external  bodtei?. 

2.  But  as  painful  or  pleafurable  fenfations  frequently  accom* 
panied  thofe  irritations,  by  habit  thefe  fibrous  contiadlions  be- 
came caubble  by  the  fenfations,  and  the  irritations  ccaCcd  to  be 
nece&ry  to  their  production.  As  the  fecretion  of  tears  111  grief'' 
is  caufed  by  the  fenfation  of  pain  ;  and  the  ideas  of  imagiita^ 
tion,  as  in  dreams  or  delirium,  are  excited  by  the  pleafureiir 
pain,  with  which  they  were  formerly  accompanied. 

3.  •  But  as  the  efforts  of  the  will  frequently  accompanied 
thefe  painful  or  pleafurable  fenfations,  by  habit  the  fibrous  con- 
tra£lions  became  caufable  by  volition ;  and  both  tlic  irritations 
and  fen£ations  ceafedto  be  neceflary  to  their  produftion,  Ak 
the  deliberate  locomotions  of  the  body,  and  >the  ideas  of  rccol* 
ledion,  as  when  we  will  to  repeat  the  alphabet  b^c  !^  v  ards. 

4.  But  as  many  of  thefe  fibrous  contractions  frLCjucrndy  ac- 
companied other  fibrous  contfaflions,  by  habit  rlay  bcc^iM 
caufable  by  their  aflbciations  with  them  ;  and  t!»c  irritations^ 
fenfations,  and  volition,  ceafed  to  be  necdliry  to  their  produc« 
tion.  As  the  anions  of  the  mufcles  of  the  lower  limbs  in  fen. 
cing  are  afibciated  with  thofe  of  the  arms ;  and  the  ideas  of  fug- 
geftion  are  afibciated  with  other  ideas,  which  precede  or  accom- 
pany them  ;  as  in  repeating  carelefsly  the  alphabet  in  its  ufual 
order  after  having  began  it. 

II.  We  {h|ill  give  die  following  names  to  thefe  four  clafles  of 
fibrous  motions,  and  fubjoin  their  defiifitions. 

I.  Irritative  motions.  That  exertion  or  change  of  the  fcnfo- 
rium,  which  is  caufed  by  the  appulfes  of  external  bodies,  either 
fimply  fubfidcs,  or  is  fucceeded  by  fenfation,  or  it  produces 

fibrous 
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fibrous  motions  ;  it  Is  termed  irritation,  and  irritative  motions 
are  thofe  contraftions  of  the  mufciilar  fibres,  or  of  the  organs 
of  fenfe,  that  are  immediately  confequent  to  this  exertion  or 
change  of  ibe  fenforium. 

2.  Senfitive  motions.  That  exertion  or  change  of  the  fenfo- 
lium,  which  eonftkuAes  pleafure  or  pain,  either  fimply  ftibfidea, 
«r  is  (iiceeeded  by  volition,  or  it  prodiicea  fibroua  motions  ;  it 
is  termed  fenfation,  and  the  fenfitive  nkotions  are  thofe  contrac- 
tions of  the  mufcular  fibres,  or  of  the  organs  of  fenfe,  that  arc 
imfflUHiialely  confequent  to  this  exerdoa  oi  change  of  the  fenfo- 
rittm. 

3.  Voluntary  motions*  That  exertion  or  change  of  the  fi*n^ 
forium,  which  conftitutes  dcfire  or  averfion,  either  fimply  fub* 
fides,  or  is  fucceeded  by  fibrous  motions ;  it  is  then  termed  vo- 
lition, and  voluntary  naoticps  are  thofit  coatradlions  of  the  ma£« 
cular  fibres,  or  of  the  organs  of  fenfe,  that  are  inunediately  con* 
feqacnt  to  this  exertion  or  chan^  of  the  fcnfbriom. 

4.  Aifouiate  motions.  That  exertion  or  chafige  of  the  finu 
forium^  which  accompamcs  fibrous  mottons,  either  fimply  fiib- 
idt}i^  or  is  fucceeded  by  fenfation  or  volition,  or  it  produces 
c^er  ^brotfs  motiQits ;  it  is  thep  termed  afibciation,  and  the  af- 
jbcbie  motions  are  thole  oontra£tions  of  the  mufcular  fibres,  or 
of  the  organs  of  fenfe,  that  are  immediately  confequent  to  this 

iniuu  or  change  of  the  fenfbrium. 
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09  I&RITATIVR  MOTtONS. 

L  !•  8tme  wmfadar  mUiomare  tnckidby  perpetual  irritations.  2. 
OAers  more fnquewtfy  by  fenfations.  3,  Others  by  volitiott. 
Cafe  ofimxduHtary  Jlretchings  in  paralytic  limbs.  4.  Somefen" 
fuaJ  motions  m-e  emcited  by  perpetual  irritations.  5.  Osiers  more 
Jre^iently  by/en/ation  or  volkion.  II.  i.  Mufcular  motions  ex* 
cited  by  perpetual  irritations  occqfionally  become  obedient  tofenfation 
and  to  volkion.  %.  Jtnd  thefenfual  motions.  III.  i.  Other  muf- 
cular motions  are  afidattd  with  tie  irritatiife  ones.  2\  j^nd  other 
ideas  with  irritative  ones.  Of  lettersy  language^  hieroglyphics, 
Irriiative  idem  em/l  mtiout  our  atten^n  to  them. 

L  I .  MiiiT  of  our  mufcular  modoas  are  excited  by  perpet- 
Bil  initatioiis,  as  thofe  of  the  heart  and  arterial  fyilem  by  the 
circumittent  blood.  Many  other  of  them  are  excited  by  inter- 
flikted  irritations,  as  thofe  of  the  ftomach  and  bowels  by  the  all- 
ntat  we  fwallow  ;  of  the  bile-du£ls  by  the  bile  -,  of  the  kid- 
lieySf  pancreas,  and  many  other  glands,  by  the  peculiar  fluids 
they  feparate  from  the  blood  ;  and  thofe  of  the  ladleal  and  oth- 
er abforbent  yefiels  by  the  4:hyle,  lymph,  and  moiftvre  of  the  at- 
mofpfaere.  Thefe  motions  are  accelerated  or  retarded,  as  their 
correipondenc  irritations  are  increafed  or  diminifiied,  without 
oar  attention  or  confcioufnefs,  in  the  fame  manner  as  the  vari- 
ous fecretioitt  of  fruit,  gum,  refia,  wax,  and  honey,  are  produ- 
ced in  the  yegetabie  world,  and  as  the  juices  of  the  earth  and 
die  moiftuFe  of  the  atmofphere  are  abforbed  by  their  roots  and 
foliage. 

a.  Other  mufcular  motions,  that  are  mofl:  frequently  con<' 
tie£led  with  our  fenfations,  as  thofe  of  the  fphindlers  of  the 
bladder  and  anus,  and  the  mufculi  ereflores  penis,  were  origin- 
ally excited  into  motion  by  irritation,  for  young  children  make 
water,  and  have  other  evacuations  without  attention  to  thefe  cir- 
cumfhmces  ;  ^  et  primis  etiam  ab  incunabulis  tenduntur  fsepi- 
us  puerorum  penes,  amore  nondum  expergcfafto."  So  the  nip- 
ples of  young  women  are  liable  to  become  turgid  by  irritation, 
kmg  before  they  are  in  a  fituation  to  be  excited  by  the  plcafure 
ol^^viiig  milk  to  the  Hps  of  a  child.  •   * 

3.  The  contraflions  of  the  larger  mufclcs  of  our  bodies,  that 
are  mod  frequently  conne£ted  with  volition,  were  originally  ex- 
cited into  adion  by  internal  irritations  :.as  appears  from  the 
ftretching  or  yawning  of  all  animals  after  long  fleep.     In  the 

Vol.  I.  E  beginning 
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beginning  of  fome  fevers  this  irritation  of  the  mufclcs  produces 
perpetual  ftretching  and  yawning  ;  in  other  periods  of  fever  an 
univerfal  reftlcfihcfs  arifes  from  the  fame  caufe^  the  patient 
changing  the  attitude  of  his  body  every  minute.  The  repeated 
ftruggles  of  the  foetus  in  the  uterus  muft  be  owing  to  this  inter- 
nal irritation  :  for  the  foetus  can  have  no  other  inducement  to 
move  its  limbs  but  the  txdium  or  irkfomenefs  of  a  continued 
pofturc. 

The  following  cafe  evinces,  that  the  motions  of  ftretching  the 
limbs  after  a  continued  attitude  are  not  always  owing  to 
the  power  of  the  will.  Mr.  Dean,  a  mafon,  of  Auftry,  in 
Leicefterfhire,  had  the  fpine  of  the  third  vertebra  of  the  back 
enlarged  ;  in  fome  weeks  his  lower  extremities  became  feeble, 
and  at  length  quite  paralytic  :  neither  the  pain  of  blifters,  the 
heat  of  fomentations,  sor  the  utmoft  efibrts  of  the  will  could 
produce  the  leaft  motion  in  thefe  limbs  ;  yet  t^^ice  or  thrice  a 
day  for  many  months  his  feet»  legs,  and  thighs,  were  afFeded 
for  many  minutes  with  forcible  ftrctchings,  attended  with  the 
fenfation  of  fatigue  ;  and  he  at  length  recovered  the  ufe  of  his 
Jimbs,  though  the  fpine  continued  protuberant.  The  fame  cir- 
cumftance  is  frequently  feen  in  a  lefs  degree  in  the  common 
hemiplegia  5  and  when  this  happens,  I  have  believed  repeated 
and  ftrongfhocks  of  eledricity  to  have  been  of  great  advantage* 

4.  In  lika  manner  the  various  organs  of  fenfe  are  originally 
excited  into  motion  by  various  external  ftimuli  adapted  to  this 
purpofe,  which  motions  are  termed  perceptions  or  ideas  ;  and 
many  of  thefe  motions  during  our  waking  hours  are  excited  by 
perpetual  irritation,  as  thofe  of  the  organs  of  hearing  and  of 
touch.  The  former  by  the  conftant  low  indiftindl  noifes  that 
murmur  around  us,  and  the  latter  by  the  weight  of  our  bodies 
on  the  parts  which  fupport  them  5  and  by  the  unceafing  varia- 
tions of  the  heat,  raoifture,  and  preflure  of  the  atmoiphere  5 
and  thefe  fenfual  motions,  precifely  as  the  mufcular  one  above 
mentioned,  ob^y  their  correfpondent  irritations  without  our  at- 
tention or  confcioufiiefs. 

5.  Other  clafles  of  our  ideas  are  more  frequently  excited  by 
our  fenfations  of  pleafure  or  pain,  and  others  by  volition  :  but 
that  thefe  have  all  been  originally  excited  by  ftimuli  from  exter- 
nal obje£t$,  and  only  vary  in  their  combinations  or  feparations, 
has  been  fully  evinced  by  Mr.  Locke  :  and  are  by  him  termed 
the  ideas  of  perception  in  contradiftinftion  to  thofe,  whicMie 
calls  the  ideas  of  rcfleftion. 

II.  I.  Thefe  mufcular  motionsi  that  are  excited  by  perpetual 
iiTitation,  are  neverthdefs  occafionally  excitable  by  the  feniations 
of  pleafure  or  pain,  or  by  volition  j  as  appears  by  the  palpita- 

tioa 
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tion  of  the  heart  from  fear,  the  increafed  fecretion  of  fdira  at 
the  fight  of  agreeable  food,  and  the  glow  on  the  ikin  of  thofc 
^Krho  are  afhamed.  There  is  an  inftance  told  in  the  Phiiofopht. 
cal  Traafa&ions  of  a  man,  who  could  for  a  time  flop  the  mo- 
tion of  his  heart  when  he  pleafed  ;  and  Mr.  D.  has  often  told 
me,  he  could  fo  far  increafe  the  periftaltic  motion  of  his  bowels 
by  voluntary  cflfbrts,  as  to  produce  an  evacuation  by  ftool  at  any 
time  in  half  an  hour. 

a.  In  like  manner  the  fenfual  motions,  or  ideas,  that  are  ex- 
cited by  perpetual  irritation,  are  neverthclefs  occafionally  exci- 
ted by  fenfation  or  volition  ;  as  in  the  night,  when  we  liften 
under  the  influence  of  fear,  or  from  voluntary  attention,  the 
motions  excited  in  the  organ  of  hearing  by  die  whifpering  of 
the  an-  in  our  room,  the  pulfadon  of  our  own  arteries,  or  the 
faint  beating  of  a  diftant  watch,  become  objedls  of  perception. 

III.  I.  Innumerable  trains  or  tribes  of  other  motions  are  af- 
fociated  with  thefe  mufcuhr  motions  which  are  excited  by  irri. 
tadon  ;  as  by  the  ftimulus  of  the  blood  in  the  right  chamber  of 
the  heart, die  lungs  are  induced  to  expand  themfelves  ;  -and  the 
perioral  and  tntercoftal  mufcles,  and  the  diaphragm,  a6l  at  the 
fame  time  by  their  afibciations  with  them.  And  when  the  pha- 
rinx  is  irritated  by  agreeable  food,  the  inufcles  of  deglutition  arc 
brought  into  aflion  by  aflbciation.  Thus  when  a  greater  light 
hUs  on  the  eye,  the  iris  is  brought  into  a£lion  without  our  at- 
tention, and  the  ciliary  procefs,  when  the  focus  is  formed  be- 
fore or  behind  the  retina,  by  their  aflbciations  with  the  increaf- 
ed irritadve  motions  of  the  organ  of  vifion.  Many  common 
a£lions  of  life  are  produced  in  a  (imilar  manner.  If  a  fly  fetde 
on  my  forehead,  whilft  I  am  intent  on  my  prefent  occupation, 
I  diflodge  it  with  my  finger,  without  exciting  my  attention  or 
breaking  the  train  of  my  ideas. 

2.  In  like  manner  the  irritative  ideas  fugged  to  us  many  oth- 
er trains  or  tribes  of  ideas  diat  are  aflociated  with  them.  On 
this  kind  of  connexion,  language,  letters,  hieroglyphics,  and  ev- 
ery kind  of  fymbol,  depend.  The  fymbols  themfelves  produce 
irritative  ideas,  or  fenfual  modons,  which  we  do  not  attend  to ; 
and  other  ideas,  that  are  fuoceeded  by  fenfation,  are  excited  by 
their  aflbciation  with  them»  And  as  thefe  irritative  ideas  make 
up  a  part  of  the  chain  of  our  waking  thoughts,  introducing  oth- 
er ideas'that^  engage  our  attention,  though  themfelves  are  unat- 
tended to,  we  find  it  very  diflicuit  to  inveftigate  by  what  fteps 
many  of  our  hourly  trains  of  ideas  gain  their  admittance. 

It  may  appear  paradoxical,  that  ideas  can  exift,  and  not  be  at- 
tended to  ;  but  all  our  perceptions  are  ideas  excited  by  irrita- 
tion^ and  fucceeded  by  fenfation*     Now  when  thefe  ideas  exci- 
ted 
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ted  by  iihritation  give  us  neither  pleafure  nor  pain,  we  ceafe  t9 
attend  to  them.  Thus  whilft  I  am  walking  through  that  grove 
before  my  window,  I  do  not  run  againft  the  trets  or  the  benches^ 
though  my  thoughts  are  ftrcnuoufly  exerted  on  fomc  odier  ob- 
jeft.  This  leads  us  to  a  diftin£t  knowledge  of  irritative  idea^ 
for  the  idea  of  the  tree  or  bench,  which  1  avoid,  exifts  on  my 
retina,  and  induces  by  aflbciation  the  zGtion  of  certain  loconu>> 
tive  mufcles ;  though  neither  itfelf  nor  the  actions  of  thofe  muf* 
cles  engage  my  attention. 

Thus  whilft  we  are  converfing  on  Ai6  fubjeft,  the  tone,  note, 
and  articulation  of  every  individiuJ  word  forms  its  correfpondent 
irritatiye  idea  on  the  organ  of  hearing  i  but  we  only  attend  to 
the  aflbciated  ideas,  that  are  attached  by  habit  to  thefe  brritative 
ones,  and  are  fucceeded  by  fenfation  j  thus  when  we  read  die 
words  «  PRINTING-PRESS**  we  do  not  attend  to  Ac  fliape,  fi^c, 
or  exigence  of  the  letters  which  compofe  thefe  words,  though  - 
each  of  them  excites  a  correfpondent  irritative  motion  of  our 
organ  of  vifion,  but  they  introduce  by  afibciatton  our  idea  of  the 
mofl:  ufeful  of  modem  inventions  ;  the  capacious  refervoir  of 
human  knowledge,  whofe  branching  ftreams  difHife  fctenccfl^ 
arts,  and  morality,  through  all  nations  and  aU  ages. 


SECT. 


SscT.  vm.  1. 1.     smsiTivE  motions. 


SECT.     vin. 

OF  BEM8ITIVB   MOTIONS. 

I.  «^  Sefffitive  mufcular  motions  were  originaHy  eicciied  info  affiom 
iy  irritation*  I*  And fen/itive  fenfual  motions^  ideas  rf imagina^ 
49onf  dreams*  II.  I.  Sen/itive  mukttlar  motions  are  occqfionally 
obediint  Ito  volition.  2*  And fenjitive  fenfual  motions.  III.  I* 
Other  mufoular  motions  are  affbdated  wtk  thefenfitive  onesm  %• 
jUtd  Uhorfinjual  motions. 

'  I*  !•  Mant  of  the  motions  of  our  mufcles^  that  are  excked 
into  aAion  by  irritation,  are  at  the  fame  time  accompanied  with 
painful  or  pleafurabk  fenfations ;  and  at  length  become  by 
oabit  caufable  by  the  fenfations.  Thue  the  motions  of  the 
iphin£lete  of  the  bladder  and  anus  were  originally  excited  into 
shftioa  by  irritation  ;  for  young  children  give  no  attention  to 
tfaefe  evacuations;  but  as  foon  as  they  become  fenfible  of  the 
iacoiweoicace  of  obeying  thefe  irritations,  they  fuffer  the  water 
or  excrement  to  accumulate,  till  it  diiagreeably  afie£ls  them  ; 
and  the  aftion  of  thofe  fphin^ers  is  tl>en  in  confequence  of  this 
difagreeable  fenfation.  So  the  fecretion  of  faliva,  which  in 
jroung  children  is  copioully  produced  by  irritation,  and  drops 
Irom  their  mouths,  is  frequently  attended  with  the  agreeable 
ieniation  produced  by  the  maftication  of  tafteful  food  ;  till  at 
length  the  fight  of  fiich  food  to  a  hungry  perfon  excites  into 
a^on  thefe  £dival  glands ;  as  is  feen  in  the  Havering  of  hungry 
dogi. 

The  modons  of  thoie  mufcles,  which  are  afie£lcd  by  lafcivi* 
OU6  ideas,  and  thofe  which  are  exerted  in  fmiling,  weeping, 
ftarting  from  fear,  and  winking  at  the  approach  of  danger  to 
the  eye,  and  at  times  the  actions  of  every  large  mufcle  of  the 
body  become  caufable  by  our  fenfations.  And  all  thefe  motions 
are  performed  with  flrength  and  velocity  in  proportion  to  the 
energy  of  die  fenfation  that  excites  them>  and  the  quantity  of 
feaforial  power. 

2.  Many  of  the  motions  of  our  organs  of  fenfe,  or  Ideas,  that 
^p«rc  originally  excited  into  a£tion  1^  irritation,  become  in  like 
manner  m^re  frequentiy  caufable  by  our  fenfations  of  pleafure 
or  pain.  Thefe  motions  are  then  termed  the  ideas  of  imaginap- 
tioo,  and  «Kike  up  all  the  fcenery  and  tranfaflions  of  our 
dreams.  Thus  when  any  painful  or  pleafurable  fenfations  pof- 
fcfs  us,  as  of  love,  anger,  fear ;  whether  in  our  fleep  or  waking 
hours,  the  ideas,  that  have  b^cn  formerly  excited  by  the  objefts 
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of  thcfc  fcnfatlons,  now  vividljr  recur  before  us  by  their  con* 
nexion  with  thcfe  fenfations  themfelvcs.  So  the  fair  fmiling 
virgin,  that  excited  your  love  by  her  prcfence,  whenever  that 
fcnfation  recurs,  rifcs  before  you  in  imagination ;  and  that  with 
all  the  plcafing  circumftances,  that  had  before  engaged  your  at- 
tention. And  in  flcep,  when  you  dream  under  the  influence  of 
fear,  all  the  robbers,  fires,  and  precipices,  that  you  formerly 
Eave  feen  or  heard  of,  arife  before  you  with  terrible  vivacity.  AU 
thefe  fenfual  motions,  likt  the  mufcular  ones  above  mentioned, 
trc  performed  with  ftrength  and  velocity  in  proportion  to  the 
energy  of  the  fenfation  of  pleafure  or  pain,  which  excites  them, 
and  the  quantity  of  fcnforial  power. 

II.  I.  Many  of  thefe  mufcular  motions  above  defcribcd,  that 
are  mod  frequently  excited  by  our  fenfations,  are  neverthelcfs 
occafionally'caufable  by  volition;  for  we  can  fmile  or  frowa 
fpontaneoufly,  can  make  ^vater  before  the  quantity  or  acrimony 
of  the  urine  produces  a  difagreeable  fenfation,  and  can  volunta- 
rily mafticate  a  naufeous  drug,  or  fwallow  a  bitter  draught, 
though  our  fenfation  would  ftrongly  difiuade  us. 

2.  In  like  manner  the  fenfual  motions,  or  ideas,  that  arc  mod 
frequently  excited  by  our  fenfations,  are  neverthelcfs  occafion- 
aliy  caufable  by  voliuon,  as  we  can  fpontaneoufly  call  up  our 
laft  night's  dream  before  us,  tracing  it  induftrioufly  ftep  by  ftep 
through  all  its  variety  of  fcenery  and  tranfaftion ;  or  can  volun- 
tarily examine  or  repeat  the  ideas,  that  have  been  excited  by  our 
difguft  or  admiration. 

III.  I.  Innumerable  trains  or  tribes  of  motions  are  aflTociated, 
with  thcfe  fenfitive  mufcular  motions  above  mentioned ;  as  when 
a  drop  of  water  falling  into  the  wind-pipe  difagrecably  affieds 
the  air-vefltls  of  the  lurfgs,  they  are  excited  into  violent  aftlon } 
and  with  thcfe  fenfitive  motions  are  aflbciated  the  adlions  of  the 
pcftoral  and  intercoftal  mufclcs,  and  the  diaphragm ;  till  by 
their  united  and  repeated  fucceflions  the  drop  is  returned 
through  the  larinx.  The  fame  occurs  when  any  thing  difagrec- 
ably afFe(^s  the  noftrils,  or  the  ftomach,  or  the  uterus ;  variety 
of  mufclcs  are  excited  by  aflbciation  into  forcible  aftion,  not  to 
be  fupprcfled  by  the  utmoft  cflTorts  of  the  will ;  as  in  fneezing, 
vomiting,  and  parturition. 

2.  In  like  manner  with  thefe  fenfitive  fenfual  motions,  or  ideas 
of  imagination,  are  aflociated  many  other  trains  or  tribes  of 
ideas,  which  by  fome  writers  of  metaf  hyfics  have  been  clafled 
tinder  the  terms  of  rcfemblance,  caufation,  and  contiguity ;  and 
yill  be  more  fully  treated  of  hereafter. 


SECT, 
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SECT.      IX. 

OF  VOLUNTARY   MOTIOW. 

L  I .  Voluntary  mmfcular  nufions  are  originally  excited  by  irritationr. 
2.  jind  volantary  ideas,  Ofreafon*  II,  i.  Voluntary  mu feu lar 
motions  are  BCCf^natly  caufahle  by  fenfations.  2.  And  voluntary 
ideas.  III.  l-  Voluntary  mufcular  motions  are  occqfionally  obe^ 
dient  to  irritations,  2.  And  voluntary  ideas.  IV.  i.  Volun* 
tary  mufcular,  motions  are  affociated  with  other  mufcular  motions, 
^.  And  voluntary  ideas. 

WliENpIcafurc  or  pain  affe£l  the  animal  fyftcm,  many  of  its 
motions  both  mufcular  and  fenfual  are  brought  into  adion ;  as 
was  (hewn  in  the  preceding  fetlion,  and  were  called  fenfitiye 
motions*  The  general  tendency  of  thefc  motions  is  to  arrcft 
ind  to  poflefs  the  pleafare,  or  to  diflodgc  or  avoid  the  pain  :  but 
if  this  cannot  immediately  be  accompliihed^  dcfire  or  averdon  is 
produced,  and  the  motions  in  confequence  of  this  new  faculty 
of  the  fenforium  are  called  voluntary. 

L  I.  Thofe  mufcles  of  the  body  that  are  attached  to  bones, 
have  in  general  their  principal  connexions  with  volition,  as  I 
move  mj  pen  or  raife  my  body.  Thefe  motions  were  original- 
Ijr  excited  by  irritation,  as  was  explained  in  the  feftion  on  that 
fubje£l,  afterwards  the  fenfations  of  pleafure  or  pain,  that  accom* 
panied  the  motions  thus  excited,  induced  a  repetition  of  them  y 
and  at  length  many  of  them  were  voluntarily  praflifed  in  fuc- 
ceiEon  or  in  combination  for  the  common  purpofes  of  life,  as 
in  learning  to  walk,  or  to  fpeak;  and  are  performed  with 
ftrength  and  velocity  in  proportion  to  the  energy  of  the  volition, 
that  excites  tliem,  and  the  quantity  of  fenforial  power. 

2.  Another  great  clafs  of  voluntary  motions  confifts  of  the 
ideas  of  recolleSion.  We  will  to  repeat  a  certain  train  of  ideaSj 
as  of  the  alphabet  backwards ;  and  if  any  ideas  that  do  not  be« 
long  to  this  intended  train,  intrude  thcmfelve*  by  other  connex- 
ions, we  will  to  rejeft  them,  and  voluntarily  perfift  in  the  deter- 
mined train.  So  at  my  approach  to  a  houfe  which  I  have  but 
once  vifited,  and  that  at  the  diftance  of  many  months,  I  will  to 
rccolieft  the  names  of  the  numerous  family  I  exped  to  fee  there, 
and  I  do  recolleft  them. 

On  this  voluntary  rccolleftion  of  ideas  our  faculty  of  reafon 
depends,  as  it  enables  us  to  acquire  an  idea  of  the  diflimilitude 
of  any  two  ideas.  Thus  if  you  voluntarily  produce  the  idea  of 
a  right-angled  triangle,  and  tlien  of  a  fquare  j  and  after  having 
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excited  thefc  ideas  repeatedly,  you  excite  the  idea  of  their  difier- 
cncc,  which  ia  that  of  another  right-angled  triangle  inverted 
over  the  former ;  you  arc  faid  to  reafon  upon  this  fubjeft,  or 
to  compare  your  ideas. 

Thefe  ideas  of  recoUeAion,  like  the  mufcular  motions  above 
tnentionedy  were  originally  excited  ^  die  irritation  of  external 
bodiedj  and  were  termed  ideas  of  perception  ;  afterwards  the 
pleafure  or  pain,  that  accompanied  thefe  motions,  induced  a  rq>- 
etition  of  them  in  the  abfence  of  the  external  body,  by  which 
they  were  firft  excited  j  and  then  they  were  termed  ideas  of 
imagination.  At  length  they  become  voluntarily  praftifed  in 
fucceilion  or  in  combination  for  the  common  purpofes  of  life  \  as 
when  we  make  ourfelvcs  mailers  of  the  hiftory  of  mankind,  or  of 
the  fcicnccs  they  have  inveftigated ;  and  are  then  called  ideas  of 
WcoUeftion  j  and  are  performed  with  ftrength  and  velocity  in 
proportion  to  the  energy  of  the  volition  that  excites  them,  and 
the  quantity  of  fenforial  power. 

n.  I.  The  mufcular  motions  above  defcribed,  that  are  mod 
frequently  obedient  to  the  will,  arc  neverthelefs  occaGonally 
caufaUe  by  painful  or  pleafurablevfenfation,  as  in  the  darting 
£rom  fear,  and  the  contradion  of  the  calf  of  the  leg  in  the 
cramp. 

2.  In  like  manner  the  fenfiinl  motions,  or  ideas,  that  are  mod 
frequently  connefted  with  volition,  are  neverthelefs  occaiionally 
caufable  by  painful  or  pleafurable  fenfation.  As  the  hiftories  of 
men,  or  the  defcription  of  places,  which  we  have  voluntarily 
taken  pains  to  remember,  fometiraes  occur  to  us  in  our 
dreams. 

III.  I.  The  mufcular  motions  that  are  generally  fubfervient 
to  volition,  are  alfo  occafionally  caufable  by  irritation,  as  in 
ftretchingthe  limbs  after  fleep,  and  yawning.  In  this  manner 
a  contraSion  of  the  arm  is  produced  by  paffing  the  eleAric  fluid 
from  the  Leyden  phial  along  its  mufcles ;  and  that  even  though 
the  limb  is  paralytic.  The  fudden  motion  of  the  arm  produces 
a  difagreeaWe  fenfation  in  the  joint,  but  the  mufcles  feem  to  be 
brought  into  aftion  (imply  by  irritation. 

2.  The  ideas,  that  are  generally  fubfervient  to  the  will,  are 
in  like  manner  occafionally  excited  by  irritation ;  as  when  w€ 
view  again  an  objeA,  we  have  before  well  Audied,  and  often 
rccoUefted. 

IV.  I.  Innumerable  trains  or  tribes  of  motions  arc  aflociated 
with  thefe  voluntary  mufcular  motions  above  mentioned  ;  as 
•when  I  will  to  extend  my  arm  to  a  diftant  objeft,  fomc  other 
mufcles  are  brought  into  aftion,  and  preferve  the  balance  of  my 
body.     And  trhen  I  wlfli  to  perform  any  fleady  exertion,  as  in 

threading 
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dire'ading  a  needle,  or  chopping  with  an  ax,  the  pectoral  mofcles 
are  at  the  (ame  time  brought  into  a£lion  to  preferve  the  trunk 
of  the  body  motionlefsi  and  we  ceafe  to  refpire  for  a  time. 

2.  In  like  manner  the  Toluntarj  fenfual  motion8>  or  ideas  of 
lecoUedlion,  are  aflbciated  with  many  other  trains  or  tribes  of 
ideasu  As  when  I  volimtarily  recoUeft  a  eothic  window,  that  I 
bm  fomc  utnc  ago,  tb^  \dsok  £rgnt  of  the  catfacdnd  occurs 
toime  at  tfa&  ftmctimo. 


Vol*  l  f  sect. 
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S  E  C  T.      X. 

OF  ASSOCIATE   MOTIONS. 

•  * 

L  I.  Many  mufcular  motions  excited  by  irritations  in  trains  or 
tribes  become  ajfociated.  2.  And  many  ideas.  II.  i.  Many 
fenfitive  mufcular  motions  become  ajfociated*  2.  And  many  fen'm 
fttive  ideas.  III.  i.  Many  voluntary  mufcular  motions  became 
ajfociated.  2.  And  then  become  obedient  tofenfation  or  irritation* 
3.  And  many  voluntary  ideas  become  ajfociated. 

All  the  fibrous  morions,  whether  mufcular  or  fenfual,  which 
are  frequently  brought  into^aftion  together,  either  in  combined 
tribes,  or  in  fucceffive  trains,  become  fo  conncftcd  by  habit,  that 
when  one  of  them  is  reproduced  the  others  have  a  tendency  to 
fucceed  or  accompany  it. 

1.  I.  Many  of  our  mufcular  motions  were  originally  excited 
in  fucceffive  trains,  as  the  contraftions  of  the  auricles  and  of 
the  ventricles  of  the  heart ;  and  others  in  combined  tribes,  a^ 
the  various  divifions  of  the  mufcles  which  compofe  the  calf  of 
the  leg,  which  were  originally  irritated  into  fynchronous  aftion 
by  the  toedium  or  irkfomenefs  of  a  continued  pofture.  By  fre- 
quent repetitions  thefe  motions  acquire  afTociations,  which  con- 
tinue during  our  lives,  and  even  after  the  deftruftion  of  the 
grcateft  part  of  the  fenforium  ;  for  the  heart  of  a  viper  or  frog 
will  continue  to  pulfate  long  after  it  is  taken  from  the  body  ; 
and  when  it  has  entirely  ceafed  to  move,  if  any  part  of  it  is 
goaded  with  a  pin,  the  whole  heart  will  again  renew  its  pulfa- 
tions.  This  kind  of  connexion  we  fhall  term  irritative  aflbcia- 
tion,  to  diftinguifh  it  from  fenfitive  and  voluntary  afTociations. 

2.  In  like  manner  many  of  our  ideas  are  originally  excited  in 
tribes  ;  as  all  the  objefts  of  fight,  after  we  become  fo  well  ac- 
quainted with  the  laws  of  vifion,  as  to  diflinguifh  figure  and  dif- 
tance  as  well  as  colour  j  or  in  trains,  as  while  we  pafs  along  the 
objefts  that  furround  us.  The^tribes  thus  received  by  irritation 
become  afTociated  by  habit,  and  have  been  termed  complex  ideas 
by  the  writers  of  metaphyfics,  as  this  book,  or  that  orange.  The 
trains  have  received  no  particular  name,  but  thefe  are  alike  af- 
fociations  of  ideas,  and  frequently  continue  during  our  lives. 
So  the  tafle  of  a  pine-apple,  though  we  eat  it  blindfold,  recalls 
the  colour  and  fhape  of  it  5  and  we  can  fcarcely  think  on  folidi- 
ty  without  figure. 

11.  I.  By  the  various  efforts  of  our  fenfations  to  acquire  or 
avoid  their  objcdis,  many  mufcles  are  daily  brought  into  fuccef- 
five 
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five  or  Synchronous  aftions ;  thefc  become  aflbciated  by  habit, 
and  are  then  excited  together  with  great  facih'ty,  and  in  many 
inftances  gain  indiffoluble  connexions.  So  the  play  of  puppies 
and  kittens  is  a  reprefentation  of  their  mode  of  fighting  or  of 
taking  their  prey ;  and  the  motions  of  the  mufcles  neceflary  for 
thofe  purpofes  become  aflbciated  by  habit,  and  gain  a  great 
adroitnefs  of  aftion  by  thefe  early  repetitions  ;  fo  the  motions 
of  the  abdominal  mufcles,  which  were  originally  brought  into 
concurrent  aftion  with  the  protrufive  motion  of  the  redum  or 
bladder  by  fenfation,  become  fo  conjoined  with  them  by  habit, 
that  they  not  only  cafily  obey  thefc  fenfations  occafioncd  by  the 
flimulus  of  the  excrement  and  urine,  but  are  brought  into  vio- 
lent and  unreftrainable  a£lion  in  the  ftrangury  and  tcnefmus. 
This  kind  of  connexion  we  (hall  term  fenfitive  aflbciation. 

2.  So  many  of  our  ideas,  that  have  been  excited  together  or 
in  fucceffion  by  our  fenfations,  gain  fynchronous  or  fucccflivc 
afibciations,  that  are  fometimes  inddflbluble  but  with  life.  Hence 
the  idea  of  an  inhuman  or  diflionourable  aflion  perpetually  calls 
up  before  us  the  idea  of  the  wretch  that  was  guilty  of  it.  And 
Iience  thofe  unconquerable  antipathies  arc  formed,  which  fome 
people  have  to  the  fight  of  peculiar  kinds  of  food,  of  which  in 
their  Infancy  they  have  eaten  to  excefs  or  by  conftraint. 

III.  I.  In  learning  any  mechanic  art,  as  muGc,  dancing,  or 
the  ufe  of  the  fword,  we  teach  many  of  our  mufcles  to  aft  to- 
gether or  in  fuccefiSion  by  repeated  voluntary  efibrts  ;  which  by 
habit  become  formed  into  tribes  or  trains  of  aflbciation,  and 
ferve  all  our  purpofes  with  great  facility,  and  in  fome  inftances 
acquire  an  indiflbluble  union.  Thefe  motions  are  gradually 
formed  into  a  habit  of  a£ting  together  by  a  multitude  of  repeti- 
tions, whilft  they  are  yet  feparately  caufable  by  the  will,  as  is 
evident  from  the  long  time  that  is  taken  up  by  children  in  Icarn- 
mg  to  walk  and  to  fpeak  5  and  is  experienced  by  every  one, 
when  he  firft  attempts  to  ikate  upon  the  ice  or  to  fwim :  thefe 
wc  Ihall  term  voluntary  afibciations. 

2.  An  thefe  mufcular  movements,  when  they  are  thus  aflbci- 
ated into  tribes  or  trains,  become  afterwards  not  only  obedient 
to  volition,  but  to  the  fenfations  and  irritations  5  and  the  fame 
movement  compofes  a  part  of  many  different  tribes  or  trains  of 
motion.  Thus  a  finglc  mufcle,  when  it  afts  in  confort  with  its 
neighboui^  on  one  fide,  aflifts  to  move  the  limb  in  one  direftion  ; 
and  in  another,  when  it  afts  with  thofe  in  its  neighbourhood  oa 
the  other  fide ;  and  in  other  direftions,  when  it  afts  feparately 
or  jointly  with  thofe  that  lie  immediately  under  or  above  it ;  and 
all  thefe  with  equal  facility  after  their  afibciations  have  been 
well  cftabliflied. 

The 
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The  facility,  with  which  each  mufcle  tbaoges  {torn  toae  mflb- 
ciatcd  tribe  to  another,  and  that  either  backwards  or  forwardst 
is  well  obfervable  in  the  mufcles  of  the  arm  in  moritig  the  wind* 
.lafe  of  an  air-pump ;  and  the  flownefs  bf  thofe  mtilciilar  move- 
ments,  that  have  not  been  aflbciated  by  habit,  may:be*cx)^eri« 
enced  by  any  one,  who  fhall  attempt  to  faw  the  air  quick  per- 
pendicularly with  one  hand,  and-horizontelly  'yn&i  tbt  other  at 
the  fame  time. 

3.  In  learning  every  kind  of  fcieilce  we  >rolunteriIyafibc«te 
many  tribes  and  trains  of  ideas,  which  afterwards  are  ready  for 
all  the  purpofes  cither  of  Tolttion,  fenfatton,  or  irritatioti  i  aiid 
in  fome  inftances  acquire  indiflbluble  habits  of  aAing  tcgethcty 
fo  as  to  afieft  our  rcafoning,  and  influence  our  actions.  Hende 
the  neceffity  of  a  good  education. 

Thefe  aflbciate  ideas  are  gradually  formed  into  habits  'of  ail- 
ing together  by  frequent  repetition,  while  they  are  yet  feparately 
obedient  to  the  will:;  as  is  evident  from  the  difficulty  we  experi- 
ence in  gaining  foexukStzn  idea  of  the  front  of  St.  Paul's  ehurch, 
as  to  be  able  to  delineate  it  with  accuracy,  or  in  recoUeifting  a 
poem  of  a  few  pages. 

And  thefe  ideas,  thus  oflbcitited  into  tribes,  not  only  make  up 
the  parts  of  the  trains  of  volition,  fen&tion,  and  irrits^on  |  btit 
the  fame  idea  compofes  a  part  of  many  difierent  tribes  and  trains 
of  ideas.  60  the  fimple  idea  of  whitenefis  compofes  a  part  of  the 
complex  idea  of  fnow,  milk,  ivory ;  and  the  complex  ideaof  the 
letter  A  compofes  a  part  of  the  feveral  aflbciated  trains  of  ideds 
that  make  up  the  variety  of  words,  into  which  this  letter  enters. 

The  numerous  trains  of  thefe  aflbciated  ideas  are  divided  fay 
Mr.  Hume  into  three  clafles,  which  he  has  termed  contiguity^ 
caufation,  and  refemblance.  Nor  fliould  we  wonder  to  find 
them  thus  conncSed  together,  finceitis  the  bufincfs  of  omr 
lives  to  difpofe  them  into  thefe  three  clafles  5  and  we  become 
valuable  to  ourfelves  and  our  fxiends,  as  we  fucceed  in  it.  Thofe 
who  have  combined  an  extenflvo  claia  of  ideas  by  the  contiguity 
of  time  or  place,  are  men  learned  in  the  hiftory  of  mankind,  and 
of  the  fcienccs  they  have  cultivated.  Thofe  who  have  coimed> 
cd  a  great  clafs  of  ideas  of  refemblances,  poflefe  the  fource  of 
the  ornaments  of  poetry  and  oratory^  and  of  all  rational  anala^ 
gy.  While  thofe  who  have  conne£led  great  clafles  of  ideas  of 
caufation,  are  furniflied  with  the  powers  of  producing  efleds. 
Thefe  are  the  men  of  a^ive  wildom,  who  lead  armies  to  vi^ry, 
and  kingdoms  to  profpcrity  ;  or  difcover  and  improve  the  fid- 
tnces,  which  meliorate  and  adorn  the  condition  of  humanity* 
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SECT.      XI. 

^jminOHAL  0BS£RTATI0N8  OM  TH£  SENSORIAL  POWfcHs. 

I.  Sthnulattm  is  tfvarvms  kinds^  iidaffted  io  ih  organs  rffii^e^  Sb 

ike  mtifcles,  io  bMow  mepi^fiest  anJ^iands^     Somt  ci/tik  irrk 

ftfte  curfenfes  hy  repeated  impulfes.     II.  i.  Senfatmn  unH  ^Hthk 

frequently  t^feB  the  wboU  fenformm.     2*  Emei'tom^  t^^^%  ^ 

-fethef^     3,  Origm  vfdejire  and  teoerfien.     CrHerkon  of^vohmtt- 

rj  aSms^  d^erenet  of  brutes  emi  mm^    4.  SefifbiHty  and  vtd^ 

vntaritj.    vl.  JJJhciatiom  formed  itfrre  naSiwiyy  irritative  mo^ 

tians  mfleienfir  ajfocisted  ones. 

irritation.  ' 

\.  Twm  variow  ©rgatis  of  fenfis  require  Tariotfs  fcitids  Df  HhfK 
vktion  to  excite  them  into  aftion  %  the  |>anides  <rf  light  pene- 
tratc  the  cornea  and  humours  of  the  eye,  and  then  irritate  the 
naked  rcdna  ;  fepid  particles,  diflblvcd  or  diffufed  in  water  or 
faHva,  and  odorous  ojies,  mixed  or  cotnhined  with  the  air,  irri* 
tatc  the  cactrcmities  of  the  nerves  of  talle  and  fmell  ;  which  ci- 
ther ^penetratCj^or  «re  expanded  on  the  membranes  of  the  tongue 
and  ncArih  ;  the  auditory  nerves  are  .ftimulated  by  the  vito»» 
tions  of  the  »tmofpherc  communicated  by  means  ^  tht  tymp*- 
asm  and  of  the  fluid,  whether  of  air  or  of  water,  bcbind  it  \  anft 
Ihc  nerves  of  touch  by  the  hirdnefs  of  fiirrounding  tod  its, 
dKHi^  the  cuticle  is  ixiterpo&d  'between  thefe  bodies  and  tht 
medulla  of  the  nerve. 

As  the  nerves  of  die  ienfes  have  vach  thek  appropriated  ob- 
jeds,  which  ftimulatc  them  into  aftivity;  fo  tjie  ifaufcnlar 
fiiresy  which  are  the  termmatioos  of  odier  fets  of  nerves,  have 
tfaetr  pecxdiar  objeds,  which  excite  them  into  acHoh  \  the  Jon- 
{itsdinal  mfufides  are  Simulated  into  cootraAbn  by  extcnfio)), 
"whence  the  ftretching  or  pandiculation  after  a  long  continued 
^oftnre,  during  which  they  have  been  kept  in  a  ftzte  of  erten*' 
ficm  ;  and  the  hoHow  mufcles  are  oxcited  into  aftion  by  diftcn- 
tion,  as  tfaofe  of  theredum  and  bladder  are  induced  to  protrode 
didr  contents  from  their  fenfe  of  the  diftemion  rather  than  of 
Ac  acrimony  of  thofe  contents. 

There  arc  other  obje£b  adapted  to  ftimulate  the  nerves, 
which  terminate  in  variety  of  membranes,  and  thofe  efpecialJy 
'which  Ibrm  the  tewninatiom  of  canals  ;  thus  the  prepararions 
of  mercury  particularly  affc^  the  lalivary  glands,  ipecacuaul^R 
the  ttomacb,  aloe  ihe  fphinOer  of  the  anuS;  camharides  that  of 

the 
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the  bladder,  and  laftly  every  gland  of  the  body  appears  to  be  in- 
dued with  a  kind  of  tafte,  by  which  it  fclefts  or  forms  each  its 
peculiar  fluid  from  the  blood  j  and  by  which  it  is  irritated  into 
adlivity. 

Many  of  thefe  external  properties  of  bodies,  which  ftimulate 
our  organs  of  fenfe,  do  not  feem  to  effed  this  by  a  finglc  im- 
pulfe,  but  by  repeated  impulfes ;  as  the  nerve  of  the  ear  is  prob- 
ably not  excitaUe  by  a  fmgle  vibration  of  air,  nor  the  optic 
nerve  by  a  fingle  particle  of  light ;  which  circumftance  produ- 
ces fome  analogy  between  thofe  two  fenfes,  at  the  fame  time 
the  folidity  of  bodies  is  perceived  by  a  (ingle  application  of  a 
folid  body  to  the  nerves  of  touch,  and  that  even  through  the  cu- 
ticle 5  and  we  are  probably  poflfeflcd  of  a  peculiar  fenfe  to  diftin- 
guifli  the  nice  degrees  of  heat  and  cold. 

The  fenfes  of  touch  and  of  hearing  acquaint  us  with  the  me- 
chanical impa£k  and  vibration  of  bodies,  thofe  of  fmell  and  tafte 
feem  to  acquaint  us  with  fome  of  their  chemical  properties, 
while  the  fenfes  of  vifion  and  of  heat  acquaint  us  with  the  ex- 
iftenpc  of  their  peculiar  fluids. 

Sen/ation  and  Volition. 

n.  Many  motions  arc  produced  by  plcafure  or  pain,  and  that 
even  in  contradiftion  to  the  power  of  volition,  as  in  laughing, 
or  in  the  ftrangury  ;  but  as  no  name  has  been  given  to  pleafure 
or  pain,  at  the  time  it  is  exerted  fo  as  to  caufe  fibrous  motions, 
we  have  ufed  the  term  fenfation  for  this  purpofe  ;  and  mean  it 
to  bear  the  fame  analogy  to  pleafure  and  pain,  that  the  word  vo- 
lition does  to  defire  and  averfion. 

I.  It  was  mentioned  in  the  fifth  Scftion,  that,  what  we  have 
termed  fenfation  is  a  motion  of  the  central  parts,  or  of  the  whole 
fcnforium,  beginning  at  fome  of  the  extremities  of  it.  This  ap- 
pears firftj  becaufe  our  pains  and  pleafures  are  always  caufed  by 
ourideasormufcuUr  motions,  whicharethemotionsof  the  extrem- 
ities of  the  fenforium.  And,  fecondly,  becaufe  the  fenfation  of 
pleafure  or  pain  frequently  continues  fome  time  after  the.  ideas 
or  mufcular  motions  which  excited  it  have  ceafed  :  for.  we  often 
feel  a  glow  of  pleafure  from  an  agreeable  reverie,  for  Many  min- 
utes after  the  ideas,  that  were  the  fubjeft  of  it,  liave  efcapcd 
our  memory  ;  and  frequently  experience  a  dejeftiorf  of  fpirits 
without  being  able  to  aflign  the  caufe  of  it  but  by  much  rccol- 
leflion. 

When  the  fenforial  faculty  of  defire  or  averfion  is  excited  fo 
as  to  caufe  fibrous  motions,  it  is  termed  volition  \  which  is  faid 
in  Scd.  V.  to  be  a  motion  of  the  central  parts,  or  of  the  whole 

fenforium. 


Sect.  XI.  a.  2*  ACTIONS.  39 

ienforiuxn,  terminattng  in  fomc  of  the  extremities  of  it.  This 
appears,  firft,  bccaufc  our  defiresand  averfions  always  terminate 
in  recoUefting  and  comparing  our  ideas,  or  in  exerting  our  muf- 
clcs  J  which  are  the  motions  of  the  extremities  of  the  fenforium. 
And,  fccondly,  bccaufc  defire  or  averfion  begins,  and  frequently 
continues  for  a  time  in  the  central  parts  of  the  fenforium,  be« 
fore  it  is  peculiarly  exerted  at  the  extremities  of  it ;  for  wc 
femetimes  feel  defire  or  averfion  without  immediately  knowing 
their  objefts,  and  in  confequence  without  immediately  exerting 
any  of  our  mufcular  or  fenfual  motions  to  attain  them  :  as  in  the 
beginning  of  the  pafiion  of  love,  and  perhaps  of  hunger,  or  in 
the  ennui  of  indolent  people. 

Though  (enfation  and  volition  begin  or  terminate  at  the  tx* 
trcmities  or  central  parts  of  the  fenforium,*yct  the  whole  of  it 
is  frequently  influenced  by  the  exertion  of  thefe  faculties,  as  ap- 
pears firom  their  efieAs  on  the  external  habit :  for  the  ^^hole 
fldn  is  reddened  by  (hame,  and  an  univerfal  trembling  is  pro-  # 
duced  by  fear  :  and  every  mufcle  of  the  body  is  agitated  in  an- 
gry people  by  the  defire  of  revenge. 

There  is  another  very  curious  circumftance,  which  (hews  that 
fenfation  and  volition  are  movements  of  the  fenforium  in  con- 
trary dtreftions  ;  that  is,  that  volition  begins  at  the  central  parts 
of  it,  and  proceeds  to  the  extremities  *,  and  that  fenfation  begins 
at  the  extremities,  and  proceeds  to  the  central  parts  :  I  mean 
that  thefe  two  fenforial  faculties  cannot  be  ftrongly  exerted  at 
the  lame  time  ;  for  when  we  exert  our  volition  ftrongly,  we  do. 
not  attend  to  pleafure  or  pain  ;  and  converfcly,  when  we  are 
ftrongly  afie£ted  with  the  fenfation  of  pleafure  or  pain,  we  ufe 
no  volition.  As  will  be  further  explained  in  Section  XVIII. 
on  fleep,  and  Sed^ion  XXXIV.  on  volition. 

2.  All  our  emotions  and  paflions  feem  to  arife  out  of  the  ex- 
ertions of  thefe  two  faculties  of  the  animal  fenforium.  Pride^ 
hope,  joy,  are  the  names  of  particular  pleafures :  ihame,  defpair^ 
ibrrow,  are  the  names  of  peculiar  pains  :  and  love,  ambition^ 
avarice,  of  particular  defires  :  hatred,  difguft,  fear,  anxiety,  of 
particular  averfions.  Whilft  the  paflion  of  anger  includes  the 
pain  from  a  recent  injury,  and  the  averfion  to  the  adverfary  that 
occafioned  it.  And  compaflion  is  the  pain  we  experience  at 
the  fight  of  mifery,  and  the  defire  of  relieving  it. 

There  is  another  tribe  of  defires,  which  are  commonly  term- 
ed appetites,  and  are  the  immediate  confequences  of  theabfencc 
of  fome  irritative  motions.  Thofe,  which  arife  from  defe£l  of 
internal  irritations,  have  proper  names  conferred  upon  them,  as 
hunger,  thirft,  luft,  and  the  defire  of  air,  whenour  refpiration  is 
impaired  by  noxious  vapours  j  and  of  warmth,  when  we  arc 

expofed 
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^pofcd  to  too  great  a  degree  of  cold.  But  tkofe,  whofe  ftiniu<-i 
U  are  external  to  the  bod7>  arc  named  from  the  objefts,  which 
are  by  nature  conftituted  to  excite  them ;  thcfe  defires  originate 
from  our  paft  experience  of  the  pkafurable  fenfations  they  oc- 
cafioQ)  as  the  fmell  of  a  hyacinth,  or  the  tafte  of  a  pine-apple. 

Whence  it  appears,  that  our  pleafures  and  pains  are  at  leaft 
9S  various  and  as  numerous  as  our  irritations  ;  and  that  our  de^ 
fires  and  arerGons  muft  be  as  numerous  as  our  pleafures  and 
pains.  And  ths^  as  feniation  is  here  ufcd  as  a  general  term  for 
our  numerous  pleafures  and  pains,  when  they  produce  the  con- 
tra^Uons  o|  our  fibres  ;  ib  voUtion  is  the  general  name  for  our 
defires  and  averiions,  when  they  produce  fibrous  contractions^ 
Thus  when  a  motion  of  the  central  parts,  or  of  the  whole  fenfo^ 
vium,  terminates  in«the  exertion  of  our  mufclcs,  it  is  generally, 
called  voluntary  a£lion  ;  when  it  terminates  in  the  exerdon  o£ 
Qur  Meas,  it  is  termed  recolle£Won,  reafooing,  determining. 
,  3.  As  the  fenfatibns  of  pleafute  and  pain  are  originally  In- 
troduced  by  the  irritations  of  external  objects :  fo  our  dcfirea 
and  averfions  are  originally  introduced  by  thofc  fenfations  ;  for 
when  the  objetS^  of  our  pleafures  or  pains  arc  at  a  diftance, 
and  we  cannot  tii(iantaneottfly  pofiefs  the  one,  or  avoid  theodi- 
^,  then  defire  or  averfion  is  produced,  and  a  voluntary  exertioa 
of  our  ideas  or  muicles  fucceeds. 

The  pain  of  hunger  excites  you  to  look  out  for  food,  the  tree, 
that  fhades  you,  prefents  its  odoriferous  fruit  before  your  eyes, 
you  approach,  pluck,  and  eat. 

The  various  movements  of  walking  to  the  tree,  gathering  the 
fruit,  and  mafticating  it,  are  afibciated  motions  introduced  by 
their  connexion  with  fenfation  ;  but  if  from  the  uncommon 
height  of  the  tree,  the  fruit  be  inacceffible,  and  you  are  prevent- 
ed fromijuickly  pofleffing  the  intended  pleafure,  defire  is  produ- 
ced. The  confequence  of  this  defire  is,  firft,  a  deliberation  a- 
bout  the  means  to  gain  the  objeft  of  jrfeafure  in  procefe  of  time, 
as  it  cannot  be -procured  immediately  ;  and,  fecondly,  the  muf- 
cular  aftion  necef&ry  for  this  purpofe. 

You  voluntarily  call  up  all  your  ideas  of  caufation,  that  are 
related  to  the  efeft  you  defire,  and  voluntarily  examine  and 
compare  them,  and  at  length  determine  whether  to  afcend  the 
tree,  or  to  gather  ftoncs  from  the  neighbouring  brook,  is  eafier 
to  praftife,  or  more  promifing  of  fuccefs  ;  and,  finally,  you 
gather  the  ftones,  and  repeatedly  fling  them  to  diflodge  the  fruit. 

Hence  then  we  gain  a  criterion  to  diftinguifli  voluntary  afts 
or  thoughts  from  thofe  caufed  by  fenfation.    As  the  former  are 
always  employed  about  the  means  to  acquire  pleafurable  objefts, 
or  the  means  to  avmd  painful  oxics. ;  while  the  Utter  are  em- 
ployed 
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ployed  in  tke  pofCb^m  of  thoft,  ti^liicli  ar^  i^eodf  ki  oMf 
power. 

Hence  cbe  aflivity  of  this  power  of  volkiofi  produces  Hm 
^eat  difierence  between  the  human  and  the  brute  ereattoiK 
Xlie  ideas  and  the  actions  of  brutes  are  altnoft  perpetually  em- 
ployed  about  their  prefent  pieafure^^  or  thax  prelent  pains ;  and^ 
except  in  the  few  inftanees  which  are  mentioned  in  SeAion 
XVI.  on  inftinf^,  they  feldom  bufy  themfelres  about  the  mean« 
of  procuring  future  bhfs;  or  of  avoiding  future  mifery  5  fo  that 
ibe  acquiring  of  languages^  the  making  of  tools^-and  labourin|f 
for  money,  whidi  are  all  only  the  means  to  procure  pleafurc^  $ 
and  «hc  prapfing  to  the  Deity,  aa  another  means  to  procure  hap^ 
piiiefs,  aore  duofafleriftic  of  human  nature. 

4.  As  there  are  m»ny  difeafes  produced  by  die  (Quantity  of 
file  fariation  of  pain  or  pleafure  being  too  great  or  too  little  ;  fo 
are  there  drfeaies  produced  by  the  fufceptibiUty  of  the  conftitUi' 
tion  to  motions  canfablc  by  diefe  fenfafions  being  tM  dull  or  too 
vivid.  This  fufceptibility  of  the  fyftem  to  fertfitive  motions  is 
termed  fenfibility,  to  diAtnguifli  it  from  fen£ttion,  winch  is  the 
actual  exiftence  or  exertion  of  pain  or  pleafure. 

Other  clafles  of  difeafes  arc  owing  to  the  exceflive  prompti- 
tude, or  fluggiflmefs  of  the  conftitution  to  voluntary  exertions, 
as  well  as  to  the  quantity  of  deGre  or  of  averfion.  This  fuf- 
ceptibility of  the  fyftem  to  voluntary  motions  is  termed  volun- 
tarity,  to  diftinguifti  it  from  volition,  which  is  the  exertion  of 
defire  or  averfion  ;  thefe  difeafes  will  be  treated  of  at  length  in 
the  progceis  of  the  work. 

Jljfociation. 

HL  I.  It  Isnoteafy  toaflign  a  caufe,  why  thofe  animal  move- 
ments, that  have  once  occurred  in  fucceffion,  or  in  combination, 
ihould  afterwards  have  a  tendency  to  fucceed  or  accompany 
each  other.  It  is  a  property  of  animation,  and  diftinguiflies  this 
order  of  being  from  the  other  produ Aions  of  natureJt 

When  a  child  firft  wrote  the  word  man,  it  was  diftingui(hed 
in  his  mind  into  three  letters,  and  thofe  letters  into  many  parts 
of  letters  ;  but  by  repeated  ufe  the  word  man  becomes  to  his 
hand  in  writing  it,  as  to  his  organs  of  fpeech  in  pronouncing  it$^ 
but  one  movement  without  any  deliberation,  or  fcnfatibn,  or  ir- 
ritation, intcrpofed  between  the  parts  of  it.  And  as  many  fcp- 
arate  motions  of  our  mufcles  thus  become  united,  and  form,  as 
it  were,  one  motion  j  fo  each  feparate  niotion  before  fuch  union 
may  be  conceived  to  confift  of  many  parts  or  fpaces  moved 
through  ;  and  perhaps  even  the  individual  fibres  of  our  mufcles 
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have  thus  gradually  been  brought  to  aA  in  concert,  which  hab* 
its  began  to  be  acquired  as  early  as  the  very  formation  of  the 
moving  organs,  long  before  the  nativity  of  the  animal ;  as  ex- 
plained in  the  Section  XVI.  2.  on  in(lin£t. 

2.  There  are  many  motions  of  the  body,  belonging  to  the  ir- 
ritative clafs,  which  might  by  a  hafty  ©bferver  be  miftaken  for 
a^ciated  ones ;  as  the  perillaltic  motion  of  the  ftomach  and  in« 
teftines,  and  the  contradions  of  the  heart  and  arteries,  might  be 
fuppofed  to  be  aiTociated  with  the  irritative  motions  of  their 
nerves  of  fenfe,  rather  than  to  be  excited  by  the  irritation  o£ 
their  mufcular  fibres  by  the  diftention,  acrimony,  or  momentum 
of  the  blood.  So  the  diftention  or  elongation  of  mufcles  by  ob- 
jects external  to  them  irritates  them  into  contraAion,  though 
the  cuticle  or  other  parts  may  intervene  between  the  ftimulating 
body  and  the  contrafting  mufcle.  Thus  a  horfe  voids  his  ex- 
crement when  its  weight  or  bulk  irritates  the  reftum  or  fphinc- 
tcr  ani.  Thefe  mufcles  aft  from  the  irritation  of  diftention, 
when  he  excludes  his  excrement,  but  the  mufcles  of  the  abdo- 
men and  diaphragm- are  brou^t  into  motion  by  aflbciation  with 
thofe  of  the  fphinfter  and  reftuau 
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SECT.    xn. 

OF   STIMULUS,   SENSORIAL   EXERTION,  AND   FIBROUS   CO^RAC- 

TION. 

I.  Of    fibrous   contraflion.       i .  Two  particles  of  a  fibre  cannot 
approach  tvithout  the  intervention  offomething^  as  in  magnetifm^ 
eUBricity^elafiicity.     Spirit  of  life  is  not  ele5lric  ether,     Galvan^s    . 
experiments.     2.     Cont ration  of  a  fibre.     3.  Relaxation  fuc^ 
ceeds.     4.  Zuccejfive  contraSlions^   with  intervals,     ^ichpulfe 
from  debility  y  from  paucity  of  blood.     Weak  contractions  perform'- 
ed  in  lefs    time^  and  with  fhorte'r   intervals.       5.  Lafi  fittta- 
iion  of  the  fibres  continues  after  contraction.      6.  Contraction 
greater  than  ufual  induces  pleafure  or  pain.      7.  Mobility  of  the 
fibres  uniform,     ^antity  of  fenforial  power  fluBuates.     ConfH* 
tutes  excitability.     11.  Of  fenforial  cxettion,      i.  Animal  motion 
includes  flimuluSy  fenforial  power ^  and  contraElile  fibres.     Thefen" 
forial  faculties  aClfeparately  or  conjointly.     Stimulus  of  four  kinds, 
Strength  and  weaknefs  defined.     Senforial  power  perpetually  ex^ 
haufied  and  renewed.      Weaknefs  from  defeCi  offiimulus.     From  ^ 
defeB  of  fenforial  ponx}ery  the  direB  and  indireB  debility  of  Dr. 
BroHsm.     Why  we  become  warm  in  Buxton  bath  after  a  time^  and 
fee  %ueU  after  a  time  in  a  darkifh  room.     Fibres  may  aB  violent ly^ 
#r  vnth  their  whole  force  j  and  yet  feebly.     Great  exertion  in  in^ 
JIammation  explained.     Great  mufcular  force  of  fome  infane  peo^ 
pie.     2.  Occqfional  accumulation  of  fenforial  power  in  mufcles  fub^ 
jeB  to  confiantfiimulus.     In  animals  jleeping  in  winter.     In  eggs^ 
feeds  ifcirrhous  tumour  Si  tendons  y  bones.     3.     Great  exertion  in-- 
troduces  pleafure  or  pain.     Inflammation.     Lib^ation  of  the  fyf^ 
tern  between  torpor  and  aBivity.     Fever-fits.     4,  De/ire  and  a- 
^uerfion  introduced.     Excefs  of  volition  cures  fencers.     III.  Of  re- 
peated ftimulus.      I .  Afiimulus  repeated  too  frequently  lofes  ef 
feB.     As  opiumy  wine^  i^^^f*     Hence  old  age.     Opium  and  aloes 
infmalldofes.     2.  Afiimulus  not  repeated  too  frequently  doer  not 
iofe  effieB.     Perpetual  movement  of  the  vital  organs.     3.  AfHm^ 
ulus  repeated  at  uniform  times  produces  greater  effeB.     Irrita^ 
lion  combined  with  affociation.     4.  Afiimulus  repeated  frequent^ 
ly  and  uniformly  may  be  withdrawn^  and  the  aBion  of  the  organ 
nvill  continue.     Hence  the  bark  cures  agues,  and  firengthens  weak 
£onftitutions.     5.  DefeCl  offiimulus  repeated  at  certain  intervals 
caafes  fever-fits.     6  Stimulus  long  applied  ceafes  to  aB  a  fecond 
time.     7.     If  afiimulus  excites  fenfation  in  an  organ  not  ufually 
excited  into  fenfation,  inflammation  is  produced.     IV.  Of  ftimu- 
lus greater  than  natuiral.     i.  A  fiimulus  greater  than  natural 
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ditnini/bes  the  quantity  of  fenforial  power  in  genera!,     2.  Inpar^ 
Ocular  organs.     3.  Induces  the  organ  into  fpafmodic  oSHms.     4. 
Induces  the  antagonifl fibres  into  aBion.     5.  Induces  the  organ  in^ 
to  convuifive  or  fixed Jpafms.     6.     Produces  paraijfis  of  the  ori- 
gan.    V.  Ofuimuluslefs  than  natural,     i.  Stimulus  Jefs  than 
natural  occqfions  accumulation  of  fenforial  power  in  general.     2» 
In  particular  organs  ^ufbing  of  the  face  in  afr^  n»rmng,     Im 
fibres  fubje8  to  perpetual  fiimulus  only,     ^lantity  ^fenforial 
power  inverfely  as  the  fiimulus.     3.  Induces  pain.     As  ofcold^ 
hunger,  head-ach.     4.  Induces  more  feeble  and  frequent  contraC' 
iion.     ids  in  low  fevers.     Which  arefrequently  owing  to  deficient 
cy  ^fenforial power  rather  than  to  deficiency  o/fiimulus.     5.  /«- 
verts  fucce^ve  trains  of  motion.     Inverts  ideas.     6.  Induces  pa* 
talyjis  and  death.     VL  Cure  of  increafed  exertion.     !•  Nat^ 
ural  cure  of  exhauftion  tf  fe/forial  power.     2.  Decreafe  the  irri* 
ifftions.     KenefeBion.     Cold*     M/linence.     3.  Prevent  thepre^ 
wusepldfit.     Opium,     ^ari.     Warmth*     Anger.     Surprije* 
4p  Excite  fome  other  part  of  the  fyftem.     Opium  and  warm  hath 
relieve  ptsins  both  from  defeat  and  from  excefs  of  fiinwlus.     5. 
Firfl  increafe  thejlimulus  above^  and  then  dec  reef e  it  beneath  the 
ngtural  quantity.     VII.  Cure  of  deereafed  exertion,     i.  Nat'» 
isralcurf  by  accumulation  of  fenforial  power.     Ague-fits.     SyncO'^ 
pe.     %.  Inereafe  the fitmulation^  by  wine,  opium,  given  fo  as  not  t^ 
intoxicate.     Qheerful  ideas.     3.  Change  the  kinds  of  fiimulus, 
4.  Stimulate  the  affociated  organs.     Blifiers  tfufe  in  heart^burn, 
amd  cold  extremities,     g.  Decreafe  the  fiimulation  for  a  time,  cold 
bath*     (J.  Decreafe  the  fiimulation  below  natural,  and  then  in-' 
^eqfe  it  gbove  natural.     Bark  after  emetics.     Opium  after  vene* 
fkBion.     PraBice  of  Sydenham  in  chlor^s.     *j.  Prevent  unnecef 
fary  expenditure  of  fenforial  power.     Decumbent  poflure,filence, 
darlnefs.     Pulfe  quickened  by  rifing  out  of  bed.     8.  To  the  greats 
eft  degree  of  quiefcence  apply  the  leqftfiimulus.     Otherwifepar 
ralyfis  or  inflammation  of  the  organ  enfiies.     Gin,  wine,  bHfters^ 
dejtroy  by  too  great  fiimulation  in  fevers  with  debility.     Intopcica» 
^on  in  the  fiightefi  degree  fucceeded  by  debility.     Golden  rule  for 
determining  the  befi  degree  of  fiimulus  in  low  fevers.     Another 
golden  rule  for  determining  the  quantity  offpirit  which  thofe,  who 
$re  debilitated  by  drinking  it,  mayfafeh  omit.     VIIL  Conclufion* 
SomeJIimuli  increafe  tbeproduSim  of  finforial  power. 

I.    Of  fibrous  contraBion. 

l.Jlv  two  particled  of  iron  Ik  near  each  other  without  mo- 
tion^  and  afterwards  approach  each  other ;  it  is  reafonable  to 
condudc  that  fiomething  befides  the  iron  particles  is  the  caufe  of 

their 


S^CT.  701.  J.  I.         AND  £;SERTION.  ,  ^g 

their  approxiisatioa ;  this  invifible  fomething  is  termed  magoet- 
ilm.  Ib  the  fame  maxmeft  if  the  particle^)  which  compoie  an 
azumal  mafcie,  do  not  touch  each  other  in  the  relai^  itate  of 
tlic  iaufcle,  and  arc  brought  into  contaA  during  the  coutraclioa 
^  the  mufcle  ^  it  is  reafonable  to  conclude,  that  fome  other 
agent  is  the  c^ufe  oi  this  new  approximation*  For  nctlnng  tan 
mGf  where  it  does  not  exift  .•  fir  to  a9  Includes  to  extft  s  and  merc^ 
fore  the  particles  of  the  mufcular  fibre  (which  in  its  ftate  of  rc» 
laxatira  are  fuppofed  not  to  touch)  cannot  affe<a  each  other 
without  the  influence  of  fome  intermediate  agent ;  this  agent  is 
Kcre  tcrgied  the  fpifit  of  animation,  or  fenforial  power,  but  may 
"with  cqwl  propriety  be  termed  the  power,  which  caufes  con- 
txsi^HoD ;  or  may  be  called  by  auy  pther  name,  which  the  reader 
laair  cbook  to  affix  to  i|t. 

The  contradion  of  a  mufcular  fibre  may  be  compared  to  the 
fcdlowing  eledric  experiment,  which  is  here  mentioned  not  as 
a  philofophical  analogy,  but  as  an  illullratioa  or  fimile  to  facil* 
hate  the  conception  of  a  difficult  fubjcifi.  Let  twenty  very  fmall 
Leyden  phiata  properly  coated  be  hung  in  a  row  by  fine  filk 
threads  at  a  ixnaU  diftance  from  each  other ;  let  the  internal 
charge  of  one  phial  be  pofitive,  and  of  the  other  negative  alter- 
nately, if  a  communication  be  made  from  the  internal  furface  of 
the  firft  to  the  external  furface  of  the  lafl  in  the  row,  they  will 
all  of  them  inftantly  approach  each  other,  and  thus  ihorten  a  line 
that  might  connect  them  like  a  mufcular  fibre*  See  Botanic 
Garden,  P.  I.  Canto  I.  1. 1o2.  note  on  Gymnotus* 

The  attra^ons  of  ele^faricity  or  of  magnetifm  do  not  apply 
phtlofophically  to  the  i^luftration  of  the  contraction  of  animal 
iibres,  fince  the  Ibrce  of  thofc  attraflions  increafes  in  fome  pro* 
portion  inverfely  as  the  diftance,  but  in  mufcular  motion  there 
appears  no  diflference  in  velocity  or  ftrength  during  the  begin* 
ning  or  end  of  the  contraftion,  but  what  may  be  clearly  afcribcd 
to  the  varying  mechanic  advantage  in  the  approximation  of  one 
bone  to  another.  Nor  can  mufcular  motion  be  aiBmilated  with 
greater  plaufibility  to  the  attraction  of  cohefion  or  elafticity  ;  for 
m  bending  a  iteel  fpring,  ^  a  fmall  fword,  a  lefs  force  is  re<p 
quired  to  bend  it  the  firft  inch  than  the  fccpndi  and  the  fecond 
than  the  third  j  the  particles  of  ftcel  on  the  convex  fule  of  the 
bent  fpring  endeavouring  to  reftore  therofelvcs  more  powerfully 
the  further  they  are  drawn  from  each  other.  See  Botanic  Gar- 
den, P.  I.  addit.  Note  XVIII. 

I  am  aware  that  this  may  be  explained  another  way,  by  fup- 
poCng  the  elafticity  of  the  fpring  to  depend  n:iore  on  the  com- 
preflion  of  the  particles  on  the  cwcave  fide  than  on  the  exten- 
fion  of  them  on  the  convex  fide  j  and  by  fuppofing  the  elafticity 
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of  the  elaftic  gum  to  depend  more  on  the  refiftance  to  the  lateral 
compreflion  of  its  particles  than  to  the  longitudinal  extcnfion  o£ 
them.  Neverthelefs  in  mufcular  contra£bion,  as  above  obfcrv- 
cd,  there  appears  no  diflerence  in  the  velocity  or  force  of  it  at 
its  commencement  or  at  its  termination ;  from  whence  we  muit 
conclude  that  animal  contraction  is  governed  by  laws  of  its  own, 
and  not  by  thofc  of  mechanics,  chemiftry,  toagnetifm,  or  elec- 
tricity. 

On  thefe  accounts  I  dp  not  think  the  experiments  conclufive, 
which  were  lately  publifticd  by  Galvani,  Volta,  and  others,  to 
ihew  a  fimilitude  between  the  fpirit  of  animation,  which  con- 
tra£ts  the  mufcular  fibres,  and  the  eleflric  fluid.  Since  the 
cleftric  fluid  may  aft  only  as  a  more  potent  ftimulus  exciting 
the  mufcular  fibres  into  aAion,  and  not  by  fupplying  them  with 
a  new  quantity  of  the  fpirit  of  life.  Thus  in  a  recent  hemiple- 
gia I  have  frequently  obferved,  when  the  patient  yawned  and 
ftretched  himfclf,  that  the  paialytic  limbs  moved  alfo,  though 
they  were  totally  difobedient  to  the  wilL  And  when  he  was 
cledlrified  by  paffing  (hocks  from  the  afiefted  hand  to  the  afieft- 
cd  foot,  a  motion  of  the  paralytic  limbs  was  alfo  produced.  Now 
as  in  the  aft  of  yawning  the  mufcles  of  the  paralytic  limbs  were 
excited  into  aftion  by  the  ftimulus  of  the  irkfomenefs  of  a  con- 
tinued pofture,  and  not  by  any  additional  quantity  of  the  fpirit 
of  life ;  fo  we  may  conclude,  that  the  paflage  of  the  eleftric  flu- 
id, which  produced  a  fimilar  eflfeft,  aded  only  as  a  ftimulus, 
and  not  by  fupplying  any  addition  of  fenforiaf  power. 

If  neverthelefs  this  theory  (hould  ever  become  cftabUnicd,  a 
ftimulus  muft  be  called  an  edu£l:or  of  vital  ether ;  which  ftim- 
ulus may  confift  of  fenfation  or  volition,  as  in  the  eleftric  eel,  as 
well  as  in  the  appulfes  of  external  bodies ;  and  by  drawing  off 
the  charges  of  vital  fluid  may  occafion  the  contrailion  or  mo- 
tions of  the  mufcular  fibres,  and  organs  of  fenfc. 

2.  The  immediate  eflFeft  of  the  adion  of  the  fpirit  of  anima^ 
tion  or  fenforial  power  on  the  fibrous  parts  of  the  body,  whether 
it  afts  in  the  mode  of  irritation,  fenfation,  volition,  or  aflbcia- 
tion,  is  a  contradion  of  the  animal  fibre,  according  to  the  fec- 
ond  law  of  animal  caufation.  Seft.  IV.  Thus  the  ftimulus  of 
the  blood  induces  the  contradibn  of  the  heart  5  the  agreeable 
tafte  of  a  ftrawberry  produces  the  contraftion  of  the  mufcles  of 
deglutition  ;  the  effort  of  the  will  contrads  the  mufcles,  which 
move  the  limbs  in  walking ;  and  by  aflbciation  other  mufcles  of 
the  trunk  are  brought  into  contraftion  to  preferve  the  balance 
of  the  body.  The  fibrous  extremities  of  the  organs  of  fenfe 
have  bccu  ihewn,  by  the  ocular  fpedra  in  Seft  III.  to  fuffer 
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fimilar  contra^cm  bj  each  of  the  above  modes  of  ezcltatioi 
and  by  tbeir  ccmfigurations  to  conftitute  our  ideas.  ^ 

3.  After  animal  fibres  have  for  fome  time  been  excited  into 
ccmtra^lion,  a  relaxation  fucceeds,  even  though  the  exciting 
caufe  continues  to  a£t.  In  refpe£i  to  the  irritative  motions  this 
is  exemplified  in  the  periftaltic  contraAions  of  the  bowels  ; 
which  ceafe  and  are  renewed  alternately,  though  the  i^imulus  of 
the  aliment  continues  to  be  uniformly  applied  ;  in  the  fenfitive 
motional  as  in  ftrangury,  tenefmus,  and  parturitiony  the  alter* 
tiate  contradions  and  relaxations  of  the  mufcles  exift^-thougl) 
the  ftimulus  is  perpetual.  In  our  voluntary  exertions  it  is  expe- 
itencedt  as  no  one  can  hang  long  by  the  hands,  however  vehe- 
mently he  wiQs  fo  to  do  ^  and  in  the  aflbciate  motions  the  con- 
ftant  change  of  our  attitudes  evinces  the  necelfity  of  relaxatbn 
to  tbofe  mufcles,  which  have  been  long  in  aAion. 

This  relaxation  of  a  mufcle  after  its  contraAion,  even  though 
the  ftimulus  continues  to  be  applied,  appears  to  arife  from  the 
expenditure  or  diminution  of  the  fpirit  of  animation  previoufly 
refident  in  the  mufcle,  according  to  the  fecond  law  of  animal 
caufation  in  Se£l.  IV.  In  thofe  conftitudcms,  which  are  termed 
-weak,  ihe  fpirit  of  animation  becomes  fooner  exhaufted,  and 
tremulous  motions  are  produced,  as  in  the  l^nds  of  infirm  peo« 
pie,  when  they  lift  a  cup  to  their  mouths.  This  quicker  ex- 
hauftion  of  the  fpirit  of  animation  is  probably  owing  to  a  lefs 
quantity  of  it  refiding  in  the  acting  fibres,  which  therefore  more 
frequently  require  a  fupply  from  the  nerves,  which  belong  to 
them- 

4.  If  the  fenforial  power  continues  to  a£l,  whether  it  a£ls  in 
the  mode  of  irritation,  fenfation,  volition,  or  afTociation,  a  new 
contraction  of  the  animal  fibre  fucceeds  after  a  certain  interval ; 
-which  interval  is  of  fhorter  continuance  in  weak  people  than  in 
ftrong  ones.  This  is  exemplified  in  the  (baking  of  the  hands  of 
weak  people,  when  they  attempt  to  write.  In  a  manufcript  epif- 
tie  of  one  of  my  correfpondents,  which  is  written  in  a  fmall 
hand,  I  obferved  from  four  to  fix  zigzags  in  the  perpendicular 
ftroke  of  every  letter,  which  (hews  that  both  the  contraftions  of 
the  fingers,  and  intervals  between  them,  muft  have  been  per- 
formed in  very  (hort  periods  of  time. 

The  times  of  contraction  of  the  mufcles  of  enfeebled  people 
being  lefe,  and  the  intervals  between  thofe  contractions  being 
lefs  alfo,  accounts  for  the  quick  pulfe  in  fevers  with  debility, 
and  in  dying  animals.  The  fhortnefs  of  the  intervals  between 
one  contraction  and  another  in  weak  conftitutions,  is  probably 
owing  to  the  general  deficiency  of  the  quantity  of  the  fpirit  of 
animation,  and  that  therefore  there  is  a  teU  (juantity  of  it  to  be 
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seceivcil  at  cack  ifttannil  of  the  «£lirity  erf"  Ae  fi^es.  .Heiiee  i* 
repeated  motions,  as  cf  the  fingers  in  perfemiing  en  the  harpfi«> 
chcnrd,  it  would  at  fbft  ftglit  appear,  tkst  fmftnek  and  flfrength 
were  incompatible  \  newrdioklii  tiic  llngle  eoneraAifm  of  a  dhi^ 
de  is  performed  with  greater  v^kicky  as  weU  as  with  greater 
iorce  by  vigorous  conftitntions,  a9  in  throwing  a  javeiin. 

There  is  bowerer  another  circvmftance,  winch  may  often 
tontribiite  to  caufe  the  cpiickncft  of  thepulfe  in  nervous  fevers, 
^  in  animals  bleeding  to  death  in  the  fiaughter^honfe  $  whieh  i» 
4to  deficient  quantitj  of  blood ;  whenee  the  heart  is  hut  half 
diftendcd,  and  in  c#nfe^iience  fooner  e<ontra£fes«  See  Se€fe. 
XXXII.  2.  I. 

For  we  muft  not  confound  frequeney  of  repetirion  with 
qmcknefs  of  motion,  or  the  number  of  puHations^  with  the  veu 
locity,  with  which  the  fibres,  which  eonftitute  the  eoats  of  the 
aateries,  c6ntra<ft  themfelves.  For  where  the  frequency  of  the 
pnlfations  is  but  feventy-five  in  a  minute^  as  in  heakh ;  the  eon-^ 
tra&ix^  fibxiBS,  which  eonftitute  the  fides  of  the  arteries,  may 
]aiofe  through  a  greater  fpaee  in  a  given  time,  tkin  where  tha 
ftequencv  of  puliation  is  CHie  hundr^  and  fifty  in  a  minulTe,  99 
in  fome  ievers  with  great  debility.  For  if  in  thofe  fevers  the 
arteries  do  not  expand  themfelves  in  tfieir  diaftote  to  moFe  dtan' 
half  the  ufual  diameter  of  their  diallole  in  health,  1^  8bre9 
^ich  eonftitute  their  coats,  will  move  through  a  lefs  fpace  iit 
a  miaute  than  in  health,  though  they  mahe  two  pulfations  for 

Suppofe  the  diameter  of  the  artery  during  its  fyftole  to  b# 
«ne  line,  and  that  the  diameter  of  the  fame  artery  during  its  di« 
nftole  is  in  health  four  hues,  and  in  a  fever  witn  great  debility 
enly  two  hn^.  It  follows  that  Ae  ^terial  fibres  contraft  in 
health  fron»  a  circle  of  twelve  Knes  in  circumference  to  a  circle 
ef  three  Knes  in  drcmnfcrence,  that  ie  they  move  through  a  fpace 
ef  nine  Kwes  in  length.  While  the  arteriai  fibres  in  the  fever 
with  debility  would  twice  contrad  from  a  circle  of  fix  Hnes  to  9 
eifcle  of  three  lines  j  that  is  white  they  move  through  a  fpace 
equal  to  fix  lines*  Hence  though  the  frequency  or  pulfation 
in  fever  be  greater  as  two  to  one,  yet  the  Velocity  of  contrac- 
tion in  health  is  greater  as  sine  to  fix,  or  as  three  to  two. 

On  the  contrary  in  inflammatory  difeafes  with  ftrength,  as  in 
tJie  pleurify,  the  velocity  of  the  eontrafting  fides  of  the  arteries 
is  much  greater  than  in  heahh  :  for  if  we  fuppofe  the  number  of 
pulfations  in  a  pleurify  to  be  half  as  much  more  than  in  health, 
that  is  as  one  hundred  and  twenty  to  eighty,  (which  is  about 
what  generally  happens  in  inflammatory  difeafes)  and  if  the  di- 
am^er  of  the  artery  in  diaftole  be.  one  third  greater  than  in 

heahh. 
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bemhiiy  wluch  I  bclkvc  is  near  the  truth/ the  refult  will  be,  that 
the  velockjr  of  the  contractile  fides  of  the  arteries  will  be  in  a 
pleurifjr  as  two  and  a  half  to  one,  compared  to  the  velocity  of 
their  contradion  in  a  ftatc  of  health;  for  if  the  circumference 
of  the  fyftole  of  the  artery  be  three  lines,  and  the  diaftole  in 
health  hjs  twelve  lines  in  circumference,  and  in  a  pleurify 
eighteen  lines ;  and  fecondly,  if  the  artery  pulfates  thrice  in  the 
difcafcd  ftatc  for  twice  in  the  healthy  one,  it  follows,  that  the 
Telocity  of  contraftion  in  the  difeafed  ftate  to  that  in  the  healthy 
ftatc  will  be  forty-five  to  eighteen,  or  as  two  and  a  half  to  one. 

Ytom  hence  it  would  appear,  that  if  we  had  a  criterion  to  de- 
termine the  velocity  of  the  artcrbl  contraftions,  it  would  at  the 
fame  tftne  give  us  their  ftrcngth,  and  thus  be  of  more  fervice  in 
diftinguifhing  difeafes,  than  the  knowledge  of  their  frequency. 
As  fuch  a  criterion  cannot  be  had,  the  frequency  of  puifation, 
ihc  age  of  the  patient  being  allowed  for,  will  in  fome  meafure 
affift  us  to  diftinguifh  arterial  ftrength  from  arterial  debility, 
fincc  in  inflammatory  difeafes  with  ftrength  the  frequency  fel- 
dom  exceeds  one  hundred  and  eighteen  or  one  hundred  and 
twenty  pulfations  in  a  minute  5  unlefs  under  fome  peculiar  cir- 
cnmflance,  as  the  great  additional  (limuli  of  wine  or  of  exter- 
nal heat. 

5.  After  a  mnfcle  or  organ  of  fcnfe  has  been  excited  inlo 
contTSuEtion,  and  the  fenforial  power  ceafes  to  a£l,  the  lafl  fitua- 
tiOTi  or  configuration  of  it  continued^  unlefs  it  be  dillurbed  by 
die  adHon  of  fome  antagonift  fibres,  or  other  extraneous  power. 
I^tis  in  weak  or  languid  people,  wherever  they  throw  their 
limbs  on  their  bed  or  fofa,  there  they  lie,  till  another  exertion 
changes  their  attitude ;  hence  one  kind  of  ocular  fpeclra  feems 
to  be  produced  after  looking  at  bright  objefts ;  thus  when  a 
£re-(lick  is  whirled  round  in  the  night,  there  appears  in  the  eye 
a  complete  circle  of  fire  5  the  adlion  or  configuration  of  one 
part  of  the  retina  not  ccafing  before  the  return  of  the  whirling 
fee. 

Thus  if  any  one  Ipoks  at  the  fetting  fun  for  a  fhort  time,  and 
Acn  covers  his  clofed  eves  with  his  hand,  he  will  for  many  fcc- 
oads  of  time  perceive  me  image  of  the  fun  on  his  retina.  A 
fimihr  hnage  of  all  other  bodies  would  remain  fome  time  in  the 
eye,  but  is  effaced  by  the  eternal  change  of  the  motiuiii  of  the 
extremity  of  this  nerve  in  our  attention  to  other  objeds.  See 
6e£k.  XVn.  I.  3.  on  Sleep.  Hence  the  dark  fpots,  and  ether 
ocular  fpeftra,t  are  more  frequently  attended  to,  and  reinaia 
longer  in  the  eyes  of  weak  people,  as  aifter  violent  exercil'e,  in- 
toxication, or  want  of  fleep.  '    * 

6.  A  contra£lioa  of  thi  fibres  fomewhat  gre.uar  than  ufuil 
*   Vol.  I.  H  inti'oiuu<is 
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iatroduces  pkafarablc  Tenfation  into  the  fyftcm.  according  to  the 
fourth  law  of  animal  caufation.  Hence  the  pleafure  in  the  be- 
ginning of  drunkenncfs  is  owing  to  the  increafed  a£kion  of  the 
fyftem  from  the  ftimulus  of  vinous  fpirit  or  of  opium.  If  the 
contra£tions  -be  dill  greater  in  energy  or  duration,  painful  fen- 
fations  arc  introduced,  as  in  confequcnce  o(  great  heat,  or  cauT- 
tic  applications,  or  fatigue. 

If  any  part  of  the  fyftem,  which  is  ufcd  to  perpetual  a£);ivity, 
as  tlic  ftomach,  or  heart,  or  the  fine  veflcls  of  the  flcm,  afts  for  a 
time  with  Icfe  energy,  another  kind  of  painful  fenfation  enfues, 
which  is  called  hunger,  or  faintnefs,  or  cold.  This  occurs  in  a 
lefs  degree  in  the  locomotive  mufcles,  and  is  called  wearifome- 
nefs.  In  the  two  former  kinds  of  fcnfetion  there  is  an  expendi- 
ture of  fenforial  power,  in  thefe.  latter  there  is  an  accumulation 
of  it. 

7.  We  have  ufed  the  words  exertion  of  fenforial  power  as  a 
general  term  to  exprefs  either  irritation)  fenfation,  volition,  or 
afTociation ;  that  irf,  to  exprefs  the  aftivity  or  motion  of  the  fpirit 
of  animation,  at  the  time  it  produces  the  contradions  of  the 
fibrous  parts  of  the  fyftem.  It  may  be  fuppofed  that  there  may 
cxift  a  greater  or  lefs  mobility  of  the  fibrous  parts  of  our  fyftem^ 
or  a  propenfity  to  be  ftimulated  into  contra^ion  by  the  greater 
or  lefs  quantitj^or  energy  of  the  fpirit  of  animation ;  and  that 
hence  if  the  exertion  of  the  fenibrial  power  be  in  its  natural 
ilate,  and  the  mobility  of  ^le  fibres  be  increafed,  the  fame  quan- 
tity of  fibrous  contraction  will  be  caufed,  as  if  the  mobility  of 
the  fibres  continues  in  its  natural  ftate,  and  the  fenforial  exertion 
be  increafed. 

Thi^s  it  may  be  conceived,  that  in  difeafes  accompanied  with 
ftrength,  as  in  inflammatory  fevers  with  arterial  ijtrength,  that 
the  caufe  of  ;greater  fibrous  contraction  may  exift  in  the  increaf- 
ed mobility  of  the  fibres,'  whofe  contractions  are  thence  botli 
more  forcible  and  more  frequent.  And  that  in  difeafes  attended 
with  debility,  as  in  nervous  fevers,  where  the  fibrous  contraoj 
tions  are  weaker,  and  more  frequent,  it  may  be  conceived  that 
the  caufe  conGfts  in  a  decreafe  of  mobility  of  the  fibres ;  and 
that  thofe  weak  conftitutions,  which  "Sre  attended  with  cold 
extremities  and  large  pupils  of  the  eyes,  may  poflefs  lefs  mobil- 
ity of  the  contractile  fibres,  as  well  as  lefs  quantity  of  exertion 
of  the  fpirit  of  animation. 

In  anfwcr  to  this  mode  or  rcafoning  it  may  be  fufficicnt  to  ob- 
ferve,  that  the  contraCtile  fibres  confift  of  ii^  matter,  and 
when  the  fenforial  power  is  withdrawn,  as  in  death,  they  poflefs 
no  power  of  motion  \x.  all,  but  remain  in  their  laft  ftate,  whether 
of  contraction  or  relaxatioli,  and  mtift  thence  derive  the  whole 

of 
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of  this  property  from  the  fpirit  of  animation.     At  the  fame  time 
it  is  not  improbabk,  that  the  moving  fibres  of  ftrong  people  may  * 
poflcfs  a  capability  of  receiving  or  containing  a  greater  quantity 
of  the  Ipirit  of  animation  than  thofe  of  weak  people. 

In  every  contraftion  of  a  fibre  there  is  an  expenditure  of  the 
{enforial  power,  or  fpirit  of  animation ;  and  where  the  exertion 
of  this  fenforial  power  has  been  for  fome  time  increafed,  and  the 
mufcles  or  organs  of  fenfe  have  in  confequence  afted  with 
greater  energy,  its  propenfity  to  aftivity  is  proportionally  Icflcn- 
cd ;  which  is  to  be  afcribed  to  the  cxhauftion  ojr  diminution  of 
its  quantity.  On  the  contrary,  where  there  has  been  lefs  fibrous 
contraftion'fhan  ufual  for  a  certain  time,  the  fenforial  power  or 
fpirit  of  animation  becomes  accumulated  in  the  inactive  part  of 
Ae  fyftem-  Hence  vigour  fuccecds  reft,  and  hence  the  propen- 
fity to  a^ion  of  all  our  organs  of  fenfe  and  mufcles  is  in  a  ftate 
of  perpetual  fluftuation.  The  irritability  for  inllance  of  the 
retina,  that  is,  its  quantity  of  fenforial  power,  varies  every  mo- 
ment accordmg  to  the  brightnefs  or  obfcurity  of  the  object  laft 
beheld  compared  whh  the  prefent  one.  The  fame  occurs  to 
our  Ccnfe  of  heat,  and  to  every  part  of  our  fyftem,  which  is  ca- 
pable of  being  excited  into  aftion. 

"When  this  variation  of  the  exertion  of  die  fenforial  power  be- 
comes much  and  permanently  above  or  benrath  the  natural 
quantity^  it  becomes  a  difeafe.  If  the  irritat^vfe  motions  be  too 
great  or  too' little)  it  fliews  that  thf;  ftimulus.of  external  things 
a5e<5ls  this  fenforial  power  too  violently  or  too  inertly.  If  the 
fenfitive  zftdtions  be  too  great  ottoo  little,  the  caufe  arifes  from 
the  deficient  or  exuberant  quantity  of  fenfation  produced  in 
confequence  of  the  motions  of  the  mufcular  fibres  or  organs  of 
fenfe  ;  if  the  voluntary  aftions  are  difeafed  the  caufe  is  to  be 
looked  for  in  the  quantity  of  volition  produced  in  confequence 
of  the  defire  or  averfion  occafioned  by  the  painful  or  plcafurablc 
fcnfations  above  mentioned.  And  the  difeafes  of  afibciation 
*  probably ,  depend  on  the  greater  or  lefs  quantity  of  the  other 
three  fenforial  powers  by  which  they  were  formed.  , 

From  whence  it  appears  that  the  propenfity  to  aftion,  wheth- 
cf  it  be  called  irritabuity,  fenfibility,  voloritarity,  or  affbciability, 
is  only  another  mode  ol  expreffion  for  the  quantity  of  fenforial 
power  refiding  in  the  organ  to  be  excited.  And*  that  on  the 
contrary  the  words  inirritability  and  infenfibility,  together  with 
Inaptitude  to  voluntary  and  aflbciate  motions,  are  fynonymous 
witn  deficiency  of  the  quantity  of  fenforial  power,  or  of  the 
fpirit  of  animation j  refiding  in  the  organs  to  be  excited. 

.     '      '  n.  0/ 
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I.  There  arc  thr^c  circumftances  to  be  attended  to  in  the 
prodiiftion  of  animal  motions,  ift.  The  ftimulus,  ad.  The. 
fcnforial  power.  3d.  The  contradile  fibre,  ift.  A  ftimulus, 
external  t6  the  orgaoi  originally  induces  into  a£Uon  the  feai4>* 
rial  faculty  termed  irritation  5  this  produces  the  contraftioa  o£ 
the  fibres,  which,  if  it  be  perceived  at  all,  introduces  p^afure  or  ^ 
pain  ;  which  in  their  a^ive  i^tt  are  termed  fenfation  \  wbick 
IS  another  fenf6rial  faculty,  and  occafionaliy  produces  cootrac* 
tion  of  the  fibres  5  this  pleafure  or  pain  is  therefore  to'be  coo* 
fulered  as  another  ftimulus,  wKich  may  either  ad- alone  or  ia 
conjunction  witli  the  former  faculty  of  the  fenforium  termed 
in  itation.  This  new  ftimulus  of  pleafure  or  pain  either  induces- 
into  adlion  the  fenforial  faculty  termed  f^n&tion,  which  than 
produces  the  contraftion  of  the  fibres ;  or  it  introduces  defire 
or  averfion,  which  excite  into  adlion  another  fenforial  faculty^ 
termed  volition,  and  may  therefore  1^  confidered  as  another 
fHmulus,  which  either  alone  or  in  conjun£Uon  with  one  or  botk 
of  the  two  former  faculties  of  th«  feiU<^ium  produces  the  con«^ 
traftion  of  animal  fibres.  There  is  another  fenforial  power^ 
that  of  aiTociation,  which  perpetually,  in  conjunction  with  one 
or  more  of  the  above,  and  frequently  fingly,  produces  the  con-» 
traiflion  of  animal  fibres,  and  which  is  itfelf  exited  into  at^oa 
by  tliC'  previous  motions  of  omtradVing  fibres. 

Now  as  the  fenlorial  power,  termed  irritation,  refiding  in  iwy 
particular  fibres,  is  ^cited  into  exertion  by  the  ftinliflus  of  ^-r 
temal  bodies  a£ti^  on  thofe  fibres ;  the  fenforial  power,  termed 
fenfation,  refi^in^n  any  particular  fibres  is  excited  into  eterticm 
by  the  ftimulus  of  pleasure  or  pain  a^ing  on  thofe  fibrea  \  the 
fenforial  power,  termed  volition,  refiding  in  finy  particular  fibie« 
is  excited  into  exertion  by  the  ftimulus  of  defire  or  averfion  ; 
and  the  fenforial  power^  termed  afibciation,  refiding  in  any  par* 
ticular  fibres,  is^  excited  into  a£^ion  by  the  ftimulud  of.  other  fi-  • 
brous  motions,' which  had  frequently  preceded  them.  The  . 
word  ftimulus  may  therefore  be  ufed  without  impropriety  of 
language,  -for  any  ,of  thefc  four  caufes,  which  excite  the  four 
fenforial  powei:^M{o  exertion*  For  though  the  immediate 
caufe  of  voUtionnBft  generally  been  termed  S  motivi ;  and  that 
of  irritation  only  has  generally  obtained  the  name  oiJHmulus  ; 
yet  as  the  immediate  caufc,  which  excites  the  fcnfoVial  powers 
of  fenfation,  or  of  aflbciation,  into ' exertion,  have  obtained  no 
general  name,  wc  ftiall  ufe  the  word  ftimulus  for  them  all. 

Hence  the  quantity  of  motion  produced  in  any   particular 

It  of  the  animal  fyftcm  will  be  as  the*quaatity  of  ftimulus, 

V  and 
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and  the  quantky  of  fcnforial  power,  or  fpirit  pf  ammat^oo,  re- 
ading in  the  eontrafting  fibres.  Where  both  thcfc  quantitiei 
are  ^x^X^Jb-fngih  is  produced,  when  that  word  is  applied  to  the 
metioBS  of  animal  bodies.  Where  either  of  them  is  deficient, 
%ufainefi  is  produced^  as  applied  to  the  motions  of  animal  bodied. 

Now  as  the  fenforial  power,  or  fpirit  of  animation,  id  perpet- 
ually exhauftcd  by  the  expenditure  of  it  in  fibrous  contraflions, 
and  is  perpetually  renewed  by  the  fecretion  or  production  of  it 
in  the  brain  and  fpinal  marrow,  the  quantity  of  animal  (Irength 
XDuft  be  in  a  perpetual  ftate  of  fludluation  on  thisUccount  *,  an4 
if  to  this  be  added  the  unceaf^ig  variation  of  all  the  four  kinds 
of  ftimulus  above  dcfcribed,  whidk  produce  the  exertions  of  the 
ienfbrial  pbWrs,  the  ceafelefs  viciffitUde  of  animal  ftrength  be- 
comes eafily  comprehended.  «  * 

1£  the  quantity  of  fcnforial  power  remains  the  fame,  and  tUb 
^antity  of  ftimulus  be  lefTened,  a  weaknefs  of  the  fibrous  con*. 
traAiona  enfues,  which  may  be  denominated  debility  from  defeEh 
rfjiimulus. .  If  the  quantity  of  ftimulus  remains  the  fame,  and 
the  quantity  of  fenforial  power  be  leflened,  another  kind  of 
weaknels  enfues,  which  may  be  termed  dehiiitv  from  dtfeB  offen^ 
fi$aal  power  j  the  former  of  thefe  is  called  by  Dr.  Brown,  im 
his  Elements  of  Medidlne,  direft  debility,  and  the  latter  indi- 
Te£k  debility.  The  coincidence  of  fomc  parts  of  this  work  with 
cmre^odent  dedu&ions  in  the  Brunonian  Elementa  MedL 
ciaser  ^  work  (with  fome  exceptions)  of  great  genius|«muft  be 
coofidered  as  confirmations  of  the  truth  of  tfic  theory,  as  they  * 
Y&€  prolxlUy  arrived  at  by  different  trains  of  reafoning. 

Thus  in  thoie  who  have  been  expofed  to  ,coId  and  hunger 
there  is  a  deficiency  of  ftimulus.  While  in  nervo\is  fever  there 
10  a  defidency  of  fenibrial  power.  And  in  habitual  drunkards^ 
ma  morning  before  their  ufual  potation,  there  is  a  deficiency 
both;,  of  ftimulus  and  of  fenforial  power.  While,  on  the  othei; 
kand>  in  the  beginning  of  intoxication  there  is  an  excefs  of  ftim-* 
vlu$  ;  in  the  hot-ach,  after  the  hands  have  been  immerfed  iii 
{new  dieie  is  a  redundancy  of  fenforial  power  ;  'and  in  inflam* 
laatory  difeafes  with  arterial  ftrength,  there  is  an  excefs  of  both. 

Hence  if  the  fenforial  power  be  lelTcned,  while  the  quantity 
of  ftimulus  reouins  the  fame,  as  in  nervous  fever,  the  frequen- 
cy of  repetition  of  '^he  arterial  contractions  may  continue,  but 
their  force  in  refpe£k  to  removing  obftacles,  as  in  promoting  tlie 
circnlaticMi  of  the  blood,  or  the  velocity  of  eacli  contraction^ 
will  be  diminiOied,  that  is,  the  animal  ftrength  will  be  IciTened. 
And  fecoi^y,  if  the  quantity  of  fenforial  power  be  leficned,  and 
&c  ftimulus  be  increafod  to  a  certain  degree^  as  in  giving  opium 
*    .  .  »  itt 
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in  nervous  fevers,  the  arterial  contraftions  may  be  performed 
more  frequently  than  natural,  yet  with  Icfs  ftrcngth. 

And  thirdly,  if  the  fenforial  power  continues  the  fame  in  re- 
fpcSt  to  quantity,  and  the  ftimulus  be  fomewhat  diminiflied,  as  in 

Eing  into  a  darkifli  room,  or  into  a  coldi(h  bath,  fuppofe  of  a- 
ut  eighty  degrees  of  heat,  as  Buxton-bath,  a  temporary  weak* 
nefs  of  the  aflFefted  fibres  is  induced,  till  an  accumulation  of  fen- 
forial power  gradually  fucceeds,  and  counterbalances  the  de- 
ficiency of  ftimulus,  and  then  the  bath  ceafes  to  feel  cold,  and 
the  room  ccafts  to  appear  dark ;  becaufe  the  fibres  of  the  fub-. 
cutaneous  veffcls,  or  of  the  oi^ans  of  fcnfe,  aft  with  their  ufu- 
al  energy.  ^'    '  ^    "^ 

A  fct  of  mufcular  fibres  may  thus  be  ftimulated  intd  violent 
accrtion,  thatw,  they  may  aft  frequently,  and  with  their  whole 
ienforial  power,  but  may  ncverthelefs  not  aft  ftrongly  •,  becaufe 
the  quantity  of  their  fenforial  power  was  originally  fmall,  or 
WiS  previoufly  exhaufted.  Hence  a  ftimulus  may  be  great,  and 
the  irritation  in  confequence  aft  withfts  full  force,  as  in  the  hot 
paroxyfms  of  nervous  fever  ;  but  if  the  fenforial  power,  termed 
irritation,  be  £nall  in  quantity,  the  force  of  the  fibrous  contrac- 
tions, and  the  times  of  their  continuance  in  their  contrafted 
ilate,  will  be  proportionally  fmall. 

In  the  fame  manner  in  the  hot  paroxyfnv  of  putrid  fevers, 
which  are  f^ewn  in  Seft.  XXXIII.  to  be  inflammatory  fevers 
with  arterial  debility,  the  fenforial  power  termed  fenfation  is  ex- 
erted with  great  aft  ivity,  yet  the  fibrous  contraftions,  which 
produce  the  circulation  of  the  blood,  are  performed  without 
ftrength,  becauf&the  quantity  of  fenforial  power  then  refiding 
in  that  part  of  the  fyftem  is  fmall. 

Thus  in  irritative  fever  with  arterial  ftrcngth,  that  is,  with 
cxcefs  of  fplrit  of  animation,  the  quantity  of  exertion  during 
the  hot  part  of  the  paroxyfm  is  to  be  eftimated  from  the  quan- 
tity  of  ftimulus,  and  the  quantity  of  fenforial  power,  while  in 
fenfitive  (or  in^ammatory)  fever  with  arterial  ftrength,  that  is, 
with  exccfs  of  fpirit  of  animation,  the  violent  and  forcible  ac- 
tions of  the  vafcular  fyftem  during  the  hot  part  of  the  paroxyfm 
arc  induced  by  the  exertions  of  two  (fenforial  powers,  which  arc 
excited  by  two  kinds  of  ftimulus.  Thefe  arc  the  fenforial  pow- 
er of  irritation  excited  by  the  ftimulus  of  bodies  external  to  the 
moving  fibres,  and  the  fenforial  power  of  fenfation  excited  by 
the  pain  in  confequence  of  the  increafed  contraftions  of  thofc 
moving  fibres. 

And  in  infane  people  in  fome  cafes  the  force  of  their  mufcu- 
lar aftions  will  be  iq  proportion  to  the  quantity  of  fenforial 
power,  which  theypoScfs,  and  tlie  quantity  oi-iM  ftimulus  of 
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defire  or  avctfion,  which  excites  their  volition  into  adion.  At 
the  fame  time  in  other  cafes  the  ftimulus  of  pain  or  pleafurc, 
and  the  ftimulus  of  external  bodies,  may  excite  into  adlion  the 
Icnforial  powers  of  fenfation  and  irritation,  and  thus  add  great- 
er force  to  their  mufcular  anions. 

2.  The  application  of  the  ftimulus,  whether  that  ftimulus  be 
feme  quality  of  external  bodies,  or  pleafure  or  pain,  or  defire  or 
averfion,  or  a  link  of  aflbciation,  excites  the  correfpondent  fenfo- 
rial  power  into  a£iion,  and  this  caufes  the  contraftion  of  the  fi* 
brc.  On  the  contraftion  of  the  fibre  a  part  of  the  Ijpirit  of  ani- 
mation becomes  expended,  and  the  fit^e  ceafes  to  contrail, 
fhongh  the  ftimulus  continues  to  be  applied ;  till  in  a  certain 
time  the  fibre  having  received  a  fupply  of  fenforial  power  it 
ready  to  contra£l  again  if  the  ftimulus  continues  to  be  applied* 
If  the  ftimulus  on  the  contrary  be  withdrawn,  the  fame  quanti- 
ty of  quicfcent  fenforial  power  becomes  refident  in  the  fibre  as 
before  its  contraction  ;  as  appears  from  the  readinefs  for  a<£lioA 
of  the  large  locomotive  giufcles  of  the  body  in  a  fliort  time  af- 
ter common  exertion. 

But  in  thofe  mufcular  fibres,  which  are  fubje£l  to  conftant 
ftimulus,  as  the  arteries,  glands,  and  capillary  veifels,.  another 
phenomenon  occurs,  if  their  accuftomed  ftimujus  be  withdrawn ; 
which  is,  that  the  fenforial  power  becomes  accumulated  in  the 
confradKle  fibres,  owing  to  the  want  of  its  being  perpetually 
expended,  or  carried  away,  by  their  ufual  unremitted  contrac- 
tions. And  on  this  account  thofe  mufcular  fibres  become  af- 
terwards excitable  into  their  natural  adions  by  a  much  weaker 
ftimulus  ;  or  into  unnatural  violence  of  a£lion  by  their  accuf- 
tomed ftimulus,  as  is  fecn  in  the  hot  fits  of  intermittent  fevers, 
i9vhich  are  in  confequence  of  the  previous  cold  ones.  Thus  the 
minute  vefleb  of  the  ikin  are  conftantly  flimulated  by  the 
fluid  matter  of  heat ;  if  the  quantity  of  this  ftimulus  of  heat  be 
a  while  diminiihed,  as  in  covering  the  hands  with  fnow,  the 
yefiels  ceafe  to  ad,  as  appears  from  the  palcnefs  of  the  (kin  ;  if 
this  cold  application  of  fdDw  be  continued  but  a  ftiort  time,  the 
fenforial  power,  which  had  habitually  been  fupplied  to  the  fi- 
bres, becomes  now  accumulated  in  them,  owing  to  the  want  of 
its  being  expended  by  thejr  accuftomed  contraftions.  And 
thence  a  lefs  ftimglus  of  heat  will  now  excite  them  into  violent 
contraftions. 

If  the  quiefcence  of  fibres,  which  had  previoufly  been  fubjcft 
to  perpetual  ftimulus,  continues  a  longer  time ;  or  their  accuf- 
tomed ftimulus  be  more  completely  withdrawn  }  the  accumula- 
tion of  fenforial  power  becomes  ftill  greatef,  as  in  thofe  expofcd 
to  cold  and  hunger  ;  pain  is  produced,  and  the  organ  gradually 
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dies  from  the  chemical  changes,  which  take  place  in  it ;  or  it  is 
at  a  great  diftance  of  time  rcflored  to  aftion  by  ftimulus  appli- 
ed with  great  caution  in  fmall  quantity,  as  happens  to  fomc 
larger  animals  and  to  many  infefts,  which  during  the  winter 
months  lie  benumbed  with  cold,  and  arc  faid  to  flcep,  and  to 
pcrfons  apparently  drowned,  or  apparently  frozen  to  death, 
finails  have  been  faid  to  revive  by  throwing  them  into  water  af- 
ter having  been  many  years  (hut  up  in  the  cabinets  of  the  curi- 
ous J  and  eggs  and  feeds  in  general  are  reftored  to  life  after 
manv  months  of  torpor  by  the  ftimulus  of  warmth  and  moifture. 

Tmc  inflammation  of  fchirrous  tumours,  which  have  long 
f lifted  in  a  ftate  of  inaflion,  is  a  procefs  of  this  kind  ;  as  weH 
9S  the  fenfibtlity  acquired  by  inflamed  tendons  and  bones,  which 
bad  at  their  formation  a  (Imilar  fenfibility,  which  had  fo  long 
IfUR  dormant  in  their  uninflamed  ftate. 

3.  If  after  long  quiefcence  from  dcfcft  of  ftimulus  the  fibres, 
which  had  prerioufly  been  habituated  to  pcrpetustl  ftimulus,  arc 
again  cxpofcd  to  but  their  ufual  quantity  of  it  •,  as  in  thofc  who 
have  fufl^ered 'the  extremes  of  cold  or  hunger  ;  a  violent  exer- 
tion of  the  aneded  organ  commences,  owing,  as  above  explain- 
ed, to  the  great  accumulation  of  fenforial  power.  This  violent 
exertion  not  only.diminiihes  the  accumulated  fpirit  of  anima- 
tion, but  at  the  fame  time  induces  pleafure  or  pain  into  the  fyf- 
tcm,  which,*  whether  it  be  fuccecded  by  inflammation  or  not, 
becomes  an  additional  ftimulus,  and  a£^ing  along  with  the  for- 
mer one,  produces  ftill  greater  exertions  ;  and  thus  reduces  the 
fenforial  power  in  the  contracting  fibres  beneath  its  natural 
quaniity. 

When  the  fpirit  of  animation  Is  thus  exhaufted  by  ufelefs  ex- 
ertions, the  organ  becomes  torpid  or  unexeitable  into  aftion,  and 
a  fecond  fit  of  quiefcence  fucceeds  that  ,of  abundant  activity. 
During  this  fecond  fit  of  quiefcence  the  fenforial  power  be- 
comes again  accumulated,  and  another  fit  of  exertion  follows  in 
train.  Thefc  vicifiitudes  of  exertion  and  inertion  of  the  arterial 
fyftem  conftitute  the  paroxylms  of  rAnittent  fevers  ;  or  inter- 
inittent  ones,  when  there  is  an*interval  of  the  natural  aftion  of 
tte  arteries  between  the  exacerbation*?. 

In  thefe  paroxifms  of  fevers,  which  confift  of  the  libration  of 
the  arterial  fyftem  between  the  extremes  of  exertion  and  qui- 
efcence, either  the  fits  become  lefs  and  Icfs  violent  from  the  con- 
traftile  fibres  becoming  lefs  excitable  to  the  ftimulus  by  habit, 
that  is,  by  becoming  accuftomed  to  it,  ^s  explained  below  XII. 
3-  I.  or  the  whole  fenforial  power  becomes  exhaufted,  and  the 
arteries  ceafe  to  beat,  and  the  patient  dies  in  the  cold  part  of 
tlie  paroxifm.    Or  fecondly,  fo  much  pain  is  introduced  into 
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Ac  fyftcm  bjr  the  wrfcnt  contri<5lions  of  the  fibres,  that  inflam- 
mation arifcs,  which  prevents  future  cold  fits  by  expending  z 
part  of  the  fenforia\  power  in  the  cxtcnfion  of  old  vcifels  or  th^ 
produftion  of  new  ones  ;  and  thus  preventing  the  too  great  ac- 
cumulation or  exertion  of  it  in  other  parts  of  the  fyftem  ;  or 
which  by  the  great  increafe  of  ftimulus  excites  into  great  adlion 
the  whole  glandular  fyftem  as  well  as  the  arterial,  and  thence  a 
greater  quantity  of  fcnforial  power  is  produced  in  the  brain,and 
dius  its  exhauftion  in  any  peculiar  pan  of  the  fyftem  ceafes  to  be 
effeaed. 

4.  Or  tUrdly,  in  confequence  of  the  painful  or  pleafurable 
fcnfation  above  mentioned,  defire  and  averfion  are  introduced^ 
and  inordinate  volition  fuccecds  ;  which  by  its  own  exertions 
expends  {o  much  of  the  fpirit  of  animation,  that  the  two  other 
fenibrial  faculties,  or  irritation  and  fenfation,  a£):  fo  much  more 
fceHy  ;  that  the  paroxyfms  of  fever,  or  that  libration  between 
the  extremes  of  exertion  and  inactivity  of  the  arterial  fyftcm, 
gradually  fubfides.  On  this  account  a  temporary  infanity  is  a 
ravourable  fign  in  fevers,  as  I  have  had  fome  opportunities  of 
obfcrving. 

Hi,  Ofrepeatid  Stimulus. 

r.  When  a  ftimulus  is  repeated  more  frequently  than  the  ex- 
penditure of  fenforial  power  can  be  renewed  in  the  a6ling  or- 
gan, the  cfkQt  of  the  ftimulus  becomes  gradually  diminifhed. 
'ITras  if  two  grains  of  opium  be  fwallowed  by  a  perfon  uriufed 
to  fo  ftrong  a  ftimulus,  all  the  vafcular  fyftems  in  the  body  adt 
with  great  energy,  all  the  fecretions  and  the  abforption  from 
thofc  fecretcd  fluids  are  increafed  in  quantity  ;  and  plcafure  or 
pain  are  introduced  into  the  fyftem,  which  adds  an  additional 
ftimulus  to  that  already  too  great.  After  fome  hours  the  fenfo- 
li^  power  becomes  mminifhed  in  quantity,  expended  by  the 
grcar  aftivity  of  the  fyftcm^;  and  thence,  when  the  ftimulus  of 
me  opium. is  withdrawn,  the  fibres  will  not  obey  their  ufual  de- 
cree of  natural  ftimulus,  and  a  confequent  torpor  or  cpiiefcencc 
(ucceeds,  as  is  experienced  by  drunkards,  who  on  the  day  after 
a  great  cxcefs  of  fphrituous  potation  feel  indi^eftion,  head-ache, 
and  general  debility. 

In  this  fit  of  torpor  or  quiefcence  of  a  part  or  of  the  whole 
of  the  <yftem,  an  accumufation  of  the  fe/Ubrial  pcmer  in  the  af- 
fected fibres  is  formed,  and  occafions  a  fecond  paroxyfrn  of  ex- 
ertion by  the  application  only  of  the  natural  ftimulus,  and  thus 
a  libration  of  the  fenforial  exertion  between  one  c\cc(s  and  the 
other  continues  for  two  or  three  days,  where  the  ftimulus  was 
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violent  in  degree  ;  and  for  weeks  in  fome  fevers>  from  the  ftim- 
ulus  of  contagious  matter. 

But  if  a  fecond  dofe  of  opium  be  ea^ibited  before  the  fibre* 
have  regained  their  natural  quantity  of  fenforial  power,  its  ef- 
fect will  be  much  lefs  than  the  former,  becaufe  the  fpirit  of  an- 
imation or  fenforial  power  is  in  part  exhaufted  by  the  previous 
excels  of  exertion.  Hence  all  medicines  repeated  too  frequent- 
ly gradually  lofe  their  effefl^as  opium  and  wine.  Many  things 
of  difagrceable  tafte  at  firft  ceafe  to  be  difagreeable  by  frequent 
repetition,  as  tobacco  ;  grief  and  pain  gradually  diminifh,  and 
at  length  ceafe  altcgether,  and  hence  life  itfelf  becomes  toler- 
able. 

.  BeGdes  the  temporary  diminution  of  the  fpirit  of  animation 
or  fenforial  power,  which  is  naturally  ftationary  or  refident  in 
every  living  fibre,  by  a  fingle  exhibition  of  a  powerful  ftimulus, 
the  contractile  fibres  themfelves,  by  the  perpetual  application  of 
a  new  quantity  of  (limulus,  before  they  have  regained  their  nat- 
ural quantity  of  fenforial  power,  appear  to  fufier  in  their  capa- 
bility of  receiving  fo  much  as  the  natural  quantity  of  fenforial 
power  ;  ?ind  hence  a  permanent  deficiency  of  fpirit  of  anima- 
tion takes  place,  however  long  the  (limulus  may  have  hccn 
withdrawn.  On  this  caufc  depends  the  permanent  debility  of 
thofe,  who  have  been  addicted  to  intoxication,  the  general  weak- 
nefs  of  old  age,  and  the  natural  debility  or  inirritability  of  thofe^ 
who  haye  pale  &ins  and  large  pupils  of  their  eyes. 

There  is  a  curious  phenomenon  belongs  to  this  place,  which 
has  always  appeared  diificult  of  folution  s  and  that  is,  that  opi- 
um or  aloes  piay  be  exhibited  in  fmall  dofes  at  firft,  and  gradu- 
ally incrcafed  to  very  large  ones  without  producing  ftupor  or 
diarrhoea.  In  this  cafe,  though  the  opium  and  aloes  are  given 
in  fuch  fmall  dofes  as  not  to  produce  intoxication  or  catharfis, 
yet  they  are  exhibited  in  quantities  fufficient  in  fome  degree  to 
exhaull  the  fenforial  power,  and  hence  a  ftronger  and  a  wrong- 
er dofe  is  required  ;  otherwife  the  medicine  would  foon  ceafe 
to  aft  at  all. 

On  the  contrary,  if  the  opium  or  aloes  be  exhibited  in  a  large 
dofe  at  firft,  fo  as  to  produce  intoxication  or  diarrhoea ;  after  a 
few  repetitions  the  ouantity  of  either  of  them  may  be  diminifli- 
cd,  and  they  will  ftiU  produce  this  effeft.  For  the  more  pow- 
erful ftimulus  diffcvers  the  progreflive  catenations  of  animal  mo- 
tions, defcribed  in  Sed.  XVIL  and  introduces  a  new  link  be- 
tween them  ;  whence  every  repetition  ftrengthens  this  new  af- 
fociatii9n  or  catenation^  and  the  ftimulus  may  be  gradually  de- 
creafed,  or  be  nearly  withdrawn,  and  yet  the  effcft  fliall  con- 
tinue 'j  becaufe  the  icnforial  power  of  afibciatiou  or  catenation 
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being  united  with  the  ftiniulus,  incrcafes  in  energy  with  every 
repetition  of  the  catenated  circle  j  and  it  is  by  thefe  means  that 
all  die  irritative  aflbciations  of  motions  are  originally  produced* 
Thus  if  the  Peruvian  bark  be  given  in  the  intervals  between 
the  fits  of  intermittent  fever  in  fuch  fmall  dofes,  as  not  to  pre- 
vent  the  returns  of  fever,  the  conftitutibn  ceafes  to  obey  its 
ftimulus,  and  the  difeafe  cannot  be  cured  even  by  the  largeft 
dofes  of  bark,  unlefs  the  patient  ceafes  to  take  any  for  a  few 
days  previous  to  the  exhibition  of  larger  dofes.  But  if  large 
dofes  be  at  firft  exhibited,  fo  as  to  prevent  the  return  of  fever, 
fmall  ones  taken  aftferwards  will  continue  to  prevent  the  rcturti 
of  it. 

2-  When  a  ftimulus  is  repeated  at  fuch  diftant  intervals  of 
time,  that  the  natural  quantity  of  fenforiar power  becomes  com- 
pletely reftored  in  the  aciing  fibres,  it  will  aft  with  the  fame  en- 
ergy as  when  firft  applied.  Hence  thofe  who  have  lately  accuf* 
toroed  themfelves  to  large  dofes  of  opium  by  beginning  with 
froall  ones,  and  gradually  increafing  them,  and  repeating  them 
frequently,  as  mentioned  in  the  preceding  paragraphs  j  if  their 
intermit  the  ufe  of  it  for  a  few  days  only,  muft  l^gin  again  witn 
as  fmall  dofes  as  they  took  at  firft,  othcrwifc  they  will  experi- 
ence the  inconveniences  of  intoxication. 

On  this  circumftance  depend  the  conftant  unfailing  cffcfts  of 
the  various  kinds  of  ftimulus,  which  excite  into  aftion  all  the 
▼afcular  iyftems  in  the  body ;  the  arterial,  venous,  abforbent, 
and  glandular  veflels,  are  brought  into  perpetual  unwearied  ac- 
tion by  the  fluids,  which  are  adapted  to  ftimulate  them  ;  but 
thefe  have  the  fcnforial  power  of  aiTociation  added  to  that  of  ir- 
Titatiori,  and  even  in  fome  degree  that  of  fenfation,  and  even  of 
volition,  as  will  be  fpoken  of  in  their  places;  and  life  itfelf  is  thus 
carrfed  on  by  the  produftion  of  fenforial  power  being  equal  to  its 
waTte  or  expenditure  in  the  perpetual  movement  of  the  vafcu- 
iar  organization. 

3.  When  a  ftimulus  is  repeated  at  uniform  intervals  of  time 
with  fuch  diftances  between  them,  that  the  expenditure  of  fen- 
forial power  in  the  afting  fibres  becomes  completely  renewed, 
*  the  efffcft  is  produced  witfi  greater  facility  or  energy.  For  the 
fenforial  power  of  affociation  is  combinied -with  the  fenforial 
power  of  irritation,  or,  in  common  language,  the  acquired  hab- 
it affifts  the  power  of  the  ftftntflus.  _'  -  - 

This  circumftance  not  only  obtains  iti  the  irniual  and  diur- 
nal'catenations  of  animal  motion*  ex^liiiierf  m  Seft.  XXXVI. 
but  in  every  lefs'  circle  of  "aitidns  or  ideas,  «5  wthfe  btlrthen  of 
a  fong^  or  the  iterations  of  a  dance ;    and  tonftitutes  the  pleaf- 
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urc  we  receive  irom  repetition  and  imitation  ;  as  treated  of  in 
Sea.  XXII.  2. 

4.  When  a  ftimulus  has  been  many  times  repeated  at  uni* 
form  intervals,  lb  as  to  produce  the  complete  a^ion  of  the  or- 
{an,  it  may  then  be  gradually  dimini(hed,  or  totally  withdrawn^ 
and  the  adtion  of  the  organ  will  continue.     For  the  fenforial 

Jower  of  aflbciation  becomes  united  with  that  of  irritation,  and 
y  frequent  repetition  becomes  at  length  of  fufficient  energy  to 
carry  on  the  new  link  in  the  circle  of  a^ionsi  without  the  irri- 
tation which  at  firft  introduced  it. 

Hence,  when  the  bark*  is  given  at  ftated  intervals  for  the 
cure  of  intermittent  fevers,  if  fixty  grains  of  it  be  given  every 
three  hours  for  the  twenty-four  hours  preceding  the  expeded 
paroxyfm,  fo  as  to  ftimulate  the  defeilive  part  of  the  fyftem  in* 
to  aAion,  and  by  that  means  to  prevent  the  torpor  or  quiefcence 
of  the  fibres,  which  co'nftitutes  the  cold  fit ;  much  lefs  than  half 
the  quantity,  given  before  the  time  at  which  another  paroxyfm 
of  quiefcence  would  have  taken  place,  will  be  fufficient  to  pre* 
vent  it ;  becaufe  now  the  fenforial  power,  termed  aijbciation, 
afls  in  a  twofold  manner,  Firft,  in  refpe£l  to  the  period  of 
the  catenation  in  which  the  cold  fit  was  pnxluced,  which  is  now 
difTevercd  by  the  ftronger  (Umulus  of  the  firft  dofes  of  the  bark  $ 
and,  fecondly,  becaufe  each  dofe  of  bark  being  repeated  at  peri- 
odical times,  has  its  cSc£k  increafed  by  the  fenforial  faculty  of 
affociatlon  being  combined  with  that  of  irritation. 

Now,  when  fixty  grains  of  Peruvian  bark  are  taken  twice  a 
day^  fuppofe  at  ten  cfclock  aJi;id  at  fix,  for  a  fortnight,  the  irrita* 
tion  excited  by  this  additional  ftimulus  becomes  a  part  of  the 
diurnal  circle  of  a£lions,and  will  at  length  carry  <m  the  increaf- 
ed adion  of  the  fyftem  without  the  affiftance  of  the  ftimulus  of 
the  bark.  On  this  theory  the  bitter  medicines,  chalybeates, 
and  opiates  in  appropriated  dofes,  exhibited  for  a  fortnight,  give 
permanent  ftrength  to  pale  feeble  children,  and  other  weak 
conftitutions. 

5.  When  a  defeft  of  ftimulus,  as  of  heat,  recurs  at  certain 
diurnal  intervals,  which  induces  fome  torpor  or  quiefcence  of 
a  part  of  tlic  fyftem,  the  diurnal  catenation  of  actions  becomes 
diibrdered,  and  a  new  aflbciation  with  this  link  of  torpid  adion 
is  formed  5  on  the  next  period  the  quantity  of  quiefcence  will  b« 
increafed,  fuppofe  the  fame  dcfeft  of  ftimulus  to  recur,  becaufe 
jiaw  the  new  aflbciation  confpires  with  the  defeftive  irritation 
in  introducing  the  torpid  aAion  of  this  part  of  the,  diurnal  cat- 
enation.* In  this  manner  many  fever-fits  commence,  where  the 
patient  is  for  fome  days  indifpofcd  at  certain  tiours,  before  tlie 
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cold  paroxyfm  of  fever  is  completely  formed.    Sec  ScR.  iviL 
3.  3.  on  Catenation  of  Animal  Motions.  ^ 

6.  If  a  ftimalnSy  which  at  firft  excited  the  affefled  organ  into 
fo  jTeat  exertion  as  to  produce  fenfation^  be  continu^  for  a 
certaln.time,  it  win  ccafe  to  produce  fcnfation  both  then  and 
"wlien  repeated,  though  the  irritative  motions  in  confequence  of 
it  may  continue  or  be  re-excited. 

Many  catenations  of  irritative  motions  were  at  firft  fucceed* 
ed  by  feniation,  as  the  apparent  motions  of  objects  when  we 
walk  paft  them,  and  probably  the  vital  motions  themfelves  in  ' 
l3ac  early  ftate  of  our  exiftence.  But  ^  thofe  fenfations  were 
followed  by  no  movements  of  the  fyftem  in  confequeoce  of 
them,  they  gradually  ceafed  to  be  produced,  not  being  joined  to 
any  fucceedix^  link  of  catenation.  Hence  contagious  matter» 
which  has  for  fome  weeks  ftiraulated  the  fyftem  into  great  and 
permanent  ienfation,  ceafes  afterwards  to  produce  general  fenia- 
tion,  or  inflammation,  though  it  may  ftili  induce  topical  irrita* 
tions.     See  Seft.  XXXIII.  2.  8.  XIX.  10. 

Our  aUbrbent  fyftem  then  feems  to  receive. thofe  contagiouf 
matters,  which  it  has  before  experienced,  in  the  fome  manner  as 
it  inibibes  common  moifture  or  other  fluids ;  that  is,  without 
being  thrown  into  fo  violent  aflion  as  to  produce  fenfation  -,  the 
confequcnce  of  which  is  an  increafe  of  daily  energy  or  a^livity^ 
fill  inflammadon  and  its  coniequences  fucceed. 

7.  If  a  ftimuhis  excites  an  organ  into  fuch  violent  contrac- 
tions  as  to  produce  fenfation,  the  motions  of  which  organ  had 
not  ufually  produced  fenfation,  this  new  fenforial  power,  added 
to  the  irritation  occafioned  by  the  ftimulus,  increafes  the  aftiv- 
ity  of  the  organ.  And  if  this  aftivity  be  catenated  with  the  di- 
umad  circle  of  a£iions,  an  increaGng  inflammation  is  produced  ; 
as  in  the  evening  paroxyfms  of  fmall-pox,  and  other  fevers  with 
inflammation.  And  hence  fchirrous  tumours,  tendons  and 
membranes,  and  probably  the  arteries  themfelves  become  in- 
flamed^ when  they  are  ftrongly  fUmulated. 

IV.  (y  Stimulus  greater  than  natural* 

I*  A  quantity  of  ftimulus  greater  than  natural,  producing  ai| 
iacreafed  exertion  of  fenforial  power,  whether  that  exertion  be 
in  the  mode  of  irritation,  fenfation,  volition,  or  afibciation,dimiii- 
iihes  the  general  quantity  of  it.  This  fa^  is  obfervable  in  the 
pn^efs  of  intoxicatbn,  as  the  increafed  quantity  or  energy  of 
the  irritative  motions,  owing  to  the  ftimulus  of  vinous  fp!rit,  in* 
troduccs  much  pleafurable  fenfation  into  the  fyftem,  aud  much 
exertion  of  mufcular  or  fenfual  motions  in  conlcquence  of  thit 

increafed 


^i  ,  OF  STIMULUS        Sect.  XH.  4.  2. 

increafed  fen£ition ;  the  voluntary  motions^  and  even  the  aflbci-* 
ate  one8»  become  much  impaired  or  diminifhed ;  and  delirium 
and  ftaggcring  fucceed.  See  Sc(k.  XXI.  on  Drunkennefs. 
And  hence  the  great  proftration  of  the  ftrcngth  of  the  locomo- 
tive mufcles  in  fome  fevers,  is  owing  to  the  cxhauftion  of  fenfo- 
rial  power  by  the  increafed  a£lion  of  the  arterial  fyftem. 

In  Jike  manner  a  ftimulus  greater  than  natural,  applied  to  a 
part  ©f  the  fyftem,  increafes  me  exertion  of  fenforial  power  ia 
that  part)  and  diminiHies  it  in  fome  other  part.  As  in  the  com- 
mencement of  fcarlet  fever,  it  is  ufual  to  fee  great  rednefs  and 
heat  on  the  faces  and  breads  of  children,  while  at  the  fame  time 
their  feet  are  colder  than  natural ;  partial  heats  are  obfervabic 
in  other  fevers  with  debilitjr,  and  are  generally  attended  with 
torpor  or  quicfcencc  of  fome  other  part  of  the  fyftem.  But 
thcfe  partial  exertions  of  fenforial  power  are  fometimes  attend- 
ed with  increafed  partial  exertions  in  other  parts  of  the  fyftem, 
which  fynjpathize  with  them,  as  the  fluftiing  of  the  face  after  a 
full  meal.  Both  thefe  therefore , arc  to  be  afcribed  to  fympathet- 
ic  aflbciations,  explained  in  Se^.  XXXV.  and  not  to  general 
cxhauftion  or  accumulation  of  fenforial  power. 

2.  A  quantity  of  ftimulus  greater  than  natural,  producing  an 
increafed  exertion  of  fenforial  power  in  any  particular  organ, 
diminilhes  the  quantity  of  it  in  that  organ.  This  appears  from 
the  contradiona  of  animal  fibres  being  not  fo  eafily  excited  by  a 
lefs  ftimulus  after  the  organ  has  been  fubjefted  to  a  greater. 
Thus  after  looking  at  any  luminous. objeA  of  a  fmall  fize,  as  at 
the  fetting  fun,.fQr  a  fhort  time,  fo.  as  not  much  to  fatigue  the 
cy^,  tjiis  part  of  the  retina  becomes  lefs  fenfiblc  to  fmaller  quan- 
tities of  light ;  hence  when  the  eyes  are  turned  on  other  le^  lu- 
minous parts  of  the  (ky,  a  dark  fpot  is  f<9en  refembling  the  fliape 
of  the  fun,  or  other  luminous  objeft  which  w<e  laft  beh<?ld.  Sec 
Sea.  XL.  No.  2. 

Th.os  wc^ar^.  fome  time  before  <  we.  c^n  4iftingiM9i.obj«a$  in 
an  c^bfcure^tQon^  aftn  coniirig  firpfa  bright  dayrlighl*  thwgh  the 
iris-  prcfe^tiy  cplttyaas  itfelf. .  We  are  not .  able  %<k  jhear  weak 
founds.jaftef  .^lcfl«d  ones.  AnA  the.  fta^^chft.i^f  ,tJ)Q^.  who  have 
been  fntm  h^w^ed  .*o  tte  ftTisw^igei.ftimv^  of.  fermented  ox 
tfintum^  liqu^^^ai?^  uat  <3ipitPdJi>ta  4m  aAion  bj  \feaker  ^nes. 

p  A  ^uami^  .of  ftim^lw.foi^tHin^  gycafrr  \]m  *c  laft 
mentioned,  or  longer  continued,  induces  the  cfgaft  ^n^o  fpaf- 
modic  aftiQ»i,iirhiehoqsifc».>^»4i»0i^flftt^^aJ^yB.^  on 

fcokbgibr  «  ttfncjon  the  fctli^Ilui^faas  Wtjrr^tiy^o  fatigue 
the  fight,  a  yribw .  fpcftrupa  is^^jfeoa^wh^Rlhe  eyes  areclofc4 
and  covfi^i  ysfhidx  i^mmi^s  iort^jdm^mifik^  djfa^ppaWE? 
and  recurs  repeatedly  before  it  entirely  va nifties.  See  Sedl.  XL. 

No. 
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No.  5.  Thxis  tbc  t&ion  of  Tomiting  ceafes  aftd  is  renewed  by 
intervals,  although  the  emetic  drug  is  thrown  up  with  the  firit 
efibrt.  A  tcncfraus  continues  by  intervals  fom<{  time  after  the 
cxclufion  of  acrid  excrement;  and  the  pulfations  of  the  heart  of 
a  viper  are  (aid  to  continue  fome  time  after  it  is  cleared  from 
its  bJood. 

In  thefe  cafes  the  violent  contraAions  of  the  fibres  produce 
pain  according  to  law  4  ;  and  this  pain  conftitutes  an  additional 
kind  or  quantity  of  excitement,  which  again  induces  the  fibres 
into  contra£lion,  and  which  painful  excitement  is  again  renew- 
ed, and  again  induces  contractions  of  the  fibres  widi  graduallf 
dimim&ing  efie£t. 

4.  A  quantity  of  ftimulus  greater  than  that  laft  mentioned,  or 
longer  continued,  induces  the  antagonift  mufcles  into  fpafmodic 
a^on.  This  is  beautifully  illuftrated  by  the  ocular  fycStrz  de- 
fcribed  in  SeSt.  XL.  No.  6.  to  which  the  reader  is  refSerred* 
From  thoie  experiments  there  is  reafon  to  conclude  that  the  fz^ 
tigued  part  of  the  retina  throws  itfelf  into  a  contrary  mode  of 
^aclion  like  ofcitation  or  pandiculation,  as  foon  as  the  ftimulus, 
which  has  fitigucd  it,  is  withdrawn  j  but  that  it  ftill  remains  li. 
able  to  be  excited  into  adion  by  any  other  colours  except  the 
colour  witfi  which  it  has  been  fatigued.  Thus  the  yawning  and 
ftretching  the  limbs  after  a  continued  a£tion  or  attitude  feems 
occafioned  by  the  antagonift  mufcles  being  ftimulated  by  their 
eztenfion  during  the  contradions  of  thofe  in  aCtion,  or  in  the 
fituatioa  in  which  that  adion  laft  left  them. 

5.  A  quantity  of  ftimulus  greater  than  the  laft,  or  loi^^  con- 
tinued, induces  variety  of  convulfions  or  fixed  fpafms  either  of 
the  afield  organ  or  of  the  moving  fibres  in  the  other  parti  of 
the  body.  In  refpe£l  to  the  fpcdlra  in  the  eye,  this  is  well'  il- 
luftrated in  No.  7  and  8,  of  Seft.  'XL.  Epileptic  convulfions,  as 
the  emprofthotonos  and  opifthotonos,  with  the  cramp  of  the  calf 
of  the  leg,  locked  jaw,  and  other  cataleptic  fits,  appear  to  origi- 
nate from  pain^  as  fome  of  thefe  patients  fcream  aloud  before 
the  coovulfion  ukes  place ;  which  feems  at  firft  to  be  an  efibrt 
to  relieve  painful  fenfarion,  and  afterwards  an  effort  to  pretent  it. 

In  thefe  cafes  the  violent  contractions  of  the  fibres  produce  fo 
much  pain,  as  to  conftitute  a  perpetual  excitement ;  and  that  in 
fo  great  a  degree  as  to  allow  but  fmall  intervals  of  relaxation  of 
the  contracting  fibres  as  in  convulfions,  or  no  intervals  at  all  as 
in  fixed  fpafins. 

6.  A  quantity  of  ftimulus  greater  than  the  laft,  or  longer  con* 
tinued,  produces  a  paralyfis  of  the  organ.  In  many  cafes  dits 
paralyfis  is  only  a  temporary  cfiedt,  as  on  looking  long  on  a  final! 

>  of  bright  red  filk  placed  on  a  fhcet  cf  white  paper  on  the 
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ft)or  in  a  ftrong  light,  the  ted  filk  graduallj  becomes  paler,  and  * 
at  length  difappears ;  which  evinces  that  a  part  of  the  retina,  by 
being  violently  excited,  becomes  for  a  time  unaffe^ed  by  the 
ftiinulos  of  that  colour.  Thus  cathartic  medicines,  opiates,  poi- 
fons,  contagious  matter,  ccafe  to  influence  our  lyftem  after  it  ha5 
been  habituated  to  the  ufc  of  them,  except  by  the  exhibition  of 
incrcafed  quantities  of  them  ;  our  fibres  not  only  become  unaf- 
fected by  llimuli,  by  which  they  hare  previoufly  been  violently 
irritated,  as  by  the  matter  of  the  fmalUpoi  or  meafles  ;  but  thcjr 
aMb  become  unafFcfted  by  fenfation,  where  the  violent  exertions, 
which  diCibkd  them,  were  in  confcqucnce  of  too  great  quantity 
of  fenfation.  And  laflly  the  fibres,  which  become  difobcdicnt 
to  volition,  are  probably  difabled  by  their  too  violent  exertions 
in  confequence  of  too  great-  a  quantity  of  volition. 

After  every  exertion  of  our  fibres  a  temporary  paralyfis  fuc- 
ceeds,  whence  the  intervals  of  all  mufcular  contractions,  as  men- 
tioned in  No.  3  and  4  of  this  Seflion ;  the  immediate  caufc  of 
thcfe  more  permanent  kinds  of  paralyfis  is  probably  owing  in  the 
fame  manner  to  the  too  great  cxhauftion  of  the  fpirit  of  anima-  ' 
tion  in  the  afie£ied  part ;  fo  that  a  ftronger  ftimulus  is  required, 
or  one  of  a  difiercnt  kind  from  that,  which  occafioned  thofe  too 
▼iolcnt  contraftions,  to  again  excite  the  afieded  organ  into  ac- 
tivity ;  and  if  a  ftronger  ftimulus  could  be  applied,  it  muit 
again  induce  paralyfis.  . 

For  thefe  powerful  ftimuli  excite  pain  at  the  fame  time,  that 
they  produce  irritation ;  and  this  pain  not  only  excites  fibrouy 
motions  by  its  ftimulus,  but  it  alfo  produces  volition ;  and  thus 
ali  thefe  ftimuli  a£ting  at  the  fame  time,  and  fometimes  with 
dbe  addition  of  their  aiibciations,  produce  fo  great  exertion  as  to 
expend  the  whole  of  the  fenbrial  power  in  the  affeded  fibres. 

V.  Of  Stimulus  kfs  than  natural. 

I.  A  quantity  of  ftimulus  lefs  than  natural,  producing  a  dc- 
creaied  exertion  of  fenforial  power,  occafions  am  accumulation 
©f  the  general  quantity  of  it.  Thi»  circumftance  is  obfervable 
in  the  ncemiplegia,  in  vi^ich  the  patients  are  perpetually  mov- 
ing the  n^uftles,  which  are  unaffcftcd.  On  this  account  we 
awake  virith  greater  vigour  after  flecp,  becaufe  during  fo  many 
hours,  the  great  ufual  expenditure  of  fenforial  power  m  the  per- 
formance of  voluntary  adtions,  and  in  the  exertions  of  our  or- 
gans of  fcnfe,  in  conlequence  of  the  irritations  occafioned  by  ex- 
ternal objefts  had  been  fufpcndcd,  and  a  confequcnt  accumula- 
tion had  taken  place. 

in  like  .man&er  d}C  ex^ioa  of  the  fcnfori^d  powwr  lefs  than 

natural 
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natural  in  one  part  of  the  fjrftem,  is  liable  to  produce  an  increafe 
of  the  exertion  of  it  in  fome  other  part.  Thus  by  the  aftion  of 
yomiung,  in  which  the  natural  exertion  of  the  motions  of  the 
fioroach  arc  deftroyed  or  diminiflied,  an  increafed  abforption  of 
the  puteionary  and  cellular  lymphatics  is  produced,  as  is  known 
by  the  increafed  abforption  of  the  fluid  depofited  in  them  in 
dropfical  cafes.  But  thefe  partial  quiefcences  of  fenforial  power 
are  alfo  fometimcs  attended  with  other  partial  quiefcences,  which 
iympatfaize  with  them,  as  cold  and  pale  extremities  from  hun- 
ger. Thefe  therefore  are  to  be  aicribed  to  the  aflbciations  of 
fympathiy  explained  in  Se^.  XXXV.  and  not  to  the  general 
accumulation  of  fenforial  power. 

2.  A  quantity  of  ftimalus  lefs  than  natural,  applied  to  Hbres 
prerioufly  accuftomcd  to  perpetual  ftimulus,  is  fucceeded  by  ac- 
cumuJation  of  fenforial  power  in  the  affefted  organ.  The  truth 
of  this  propoHtion  is  evinced,  becaufe  a  ftimulus  lef^  than  nat- 
ural, if  it  be  fome  what  greater  than  that  above  mentioned,  will 
excite  the  organ  fo  circumftanced  into  violent  adlivity.  Thus 
on  a  frofty  day  with  wind,  the  face  of  a  perfon  expofed  to  the 
wind  b  at  firft  paJe  and  flirunk  ;  but  on  turning  the  face  from 
the  wind,  it  becomes  foon  of  a  glow  with  warmth  and  flufhing. 
The  glow  of  the  fkin  in  emerging  from  the  cold-bath  is  owing 
to  the  fame  caufe. 

It  does  not  appear,  that  an  accumulation  of  fenforial  power 
aboYC  the  natural  quantity  is  acquired  by  thofe  mufcles,  which 
are  not  fubjed  to  perpetual  ftimulus,  as  the  locomotive  mufcles  : 
thefe,  after  the  greateft  fatigue,  only  acquire  by  reft  their  ufual 
aptitude  to  motion ;  whereas  the  vafcular  fyftem,  as  the  heart 
and  arteries,  after  a  fhort  quiefcence,  are  thrown  into  violent  ac- 
tion by  their  natural  quantity  of  ftimulus. 

Neverthelefs  by  this  accumulation  of  fenforial  power  during 
the  application  of  decreafed  ftimulus,  and  by  the  exhauftion  of 
it  during  the  action  of.  increafed  ftimulus,  it  is  wifely  provided, 
that  the  a£lions  of  the  vafcular  mufcles  and  organs  of  fenfe  are 
not  much  deranged  by  fmall  variations  of  ftimulus  ;  as  the  quan- 
tity of  fefnforial  power  becomes  in  fome  meafure  inverfely  as  the 
quantity  of  ftimulus. 

3.  A  quantity  of  ftimulus  lefs  than  that  mentioned  above,  and 
continued  for  fome  time,  induces  pain  in  the  afFe<£led  organ,  as 
the  pain  of  cold  in  the  hands,  when  they  are  immerfcd  in  (how, 
is  owing  to  a  deficiency  of  the  ftimulation  of  heat.  Hunger  is 
a  pain  from  the  deficiency  of  the  ftimulation  of  food.  Pain 
in  the  back  at  the  commencement  of  ague-fits,  and  the  head- 
achs  which  attend  feeble  people,  are  jpains  from  defccl  of  ftim- 
ulus, and  arc  hence  relieved  by  opium,  edcntiaJ  oil.,  fpirit  of  wijie. 
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As  the  pains,  which  originate  from  dcfcft  of  ftimalus,  only 
occur  in  thofe  parts  of  the  fyftcm,  which  have  been  previoufly 
fubjefted  to  perpetual  ftimulus;  and  as  an  accumulation  of  fen- 
forial  power  is  produced  in  the  quiefcent  organ  along  with  the 
pain,  as  ia  cold  or  hunger,  there  is  reafon  to  believe,  that  the 
pain  is  owing  to  the  accumulation  of  fenforial  power.  For,  in 
the  locomotive  mufclcs,  in  the  retina  of  the  eye,  and  other  or- 
gans of  fenfe,  no  pain  occurs  from  the  abfence  of  ftimulus,  nor 
any  great  accumulation  of  fepforial  power  beyond  their  natural 
quantity,  fince  thefe  organs  have  not  been  ufed  to  a  perpetual 
fupply  of  it.  There  is  indeed  a  greater  accumujation  occurs  in 
the  organ  of  vifion  after  its  quiefcence,  becaufe  it  is  fubjeft  to 
more  conflant  ftimulus. 

4.  A  certain  quantity  of  ftimulus  lefs*  than  natural  induces 
the  moving  organ  into  feebler  and  more  frequent  contraftions, 
as  mentioned  in  No.  1. 4.  of  this  Sedlion.  For  each  contraction 
moving  through  a  lefs  fpace,  or  with  lefs  force,  that  is,  with  lefa 
expenditure  of  the  fpirit  of  animation,  is  fooner  relaxed,  and  the 
fpirit  of  animation  derived  at  each  interval  into  the  afting  fibres 
being  lefs,  thefe  .intervals  likewife  become  fliorter.  Hence  the 
tremors  of  the  hands  of  people  accuftomed  to  vinous  fpirit,  till 
they  take  their  ufual  ftimulus  ;  hence  the  quick  pulfc  in  fevers 
attended  wtth  debility,  which  is  greater  than  in  fevers  attended 
with  ftrength  j  in  the  latter  the  pulfe  feldom  beats  above  120 
timet^  in  a  minute,  in  the  former  it  frequently  exceeds  140. 

It  muft  be  obferved,  that  in  this  and  the  two  following  arti- 
cles the  decreafed  action  of  the  fyftem  is  probably  more  fre- 
quently occaGoned  by  deficiency  in  the  quantity  of  fenforial 
power,  than  in  the  quantity  of  ftimulus.  Thus  thofe  feeble 
conftitutions  which  have  large  pupils  of  their  eyes,  and  all  who 
labour  under  nervous  fevers,  feem  to  owe  th^ir  want  of  natural 
quantity  of  aftivity  in  the  fyftem  to  the  deficiency  of  fenforial 
power  5  fince,  as  far  as  can  be  feen,  they  frequently  poflcfs  the 
natural  quantity  of  ftimulus. 

5.  A  certain  quantity  of  ftimulus,  lefs  than  that  above  men- 
tioned, inverts  the  order  of  fucceflive  fibrous  contraftions ;  as 
in  vomiting  the  vermicular  motions  of  the  ftomach  and  duode- 
num are  inverted,  and  their  contents  ejeded,*which  is  probably 
owing  to  the  exhauftion  of  the  fpirit  of  animation  in  the  afting 
mufcles  by  a  previous  exceflive  ftimulus,  as  by  the  root  of  ipecac- 
uanha, and  the  confequent  defeft  of  fenforial  power.  The 
fame  retrograde  motions  afFeft  the  whole  inteftinal  canal  in 
ileus ;  and  the  cefophagus  in  globus  hyftericus.  Sec  this  fur- 
ther explained  in  Sed.  XJIX.  No.  1 1.  on  Retrograde  Motions. 

I  muft  obfervo,  alfo,  that  fomething  fimilay  happens  in  the 

produdlion 
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produ£liOQ  of  our  ideas,  or  fenfual  motionsy  when  they  are  too 
v^eakly  excited ;  when  any  one  is  thinking  intenfcly  about  one 
things  and  cardefely  converfing  about  anodier,  he  is  liable  to  ufc 
the  word  of  a  contrary  meaning  to  that  which  he  defigned,  as 
cold  weather  for  hot  weather,  fummer  for  winter. 

<5.  A  cert;un  quantity  of  ftimulus,  lefs  than  that  above  men- 
tionedy  is  fucceeded  by  paralyfis,  firft  of  the  voluntary  and  fenfi* 
tive  motions,  and  afterwards  of  thofe  of  irritation  and  of  aiTocia* 
tionj  which  confUtutes  death. 

VI. .  Cure  of  increafed  Exertion. 

I.  The  cure,  which  nature  has  provided  for  the  increafed  ex- 
ertion of  any  part  of  the  fyilem,  confifts  in  the  confequent  ex« 
penditure  of  the  fenforial  power.  But  as  a  greater  torpor  fol- 
lows this  exhauilion  of  fenforial  power,  as  explained  in  the  next 
paragraph,  and  a  greater  exertion  fucceeds  this  torpor,  tlie  con- 
ftitution  frequently  finks  under  thefe  increafing  librations  be- 
tween exertion  and  quiefcence ;  till  at  length  complete  quief- 

.  cence,  that  is,  death,  clofes  the  fcdne. 

Tor,  during  the  great  exertion  of  the  fyftem  in  the  hot  fit  of 
fever,  an  increafe  of  ftimulus  is  produced  from  the  greater  mo- 
mentum of  the  blood,  the  greater  diftention  of  the  heart  and  ar- 
teries, and  the  increafed  produdlion  of  heat,  by  the  violent  ac« 
tions  of  the  fyftem  occafionedby  this  augmentation  of  ftimulus, 
the  fenforial  power  becomes  diminiftied  in  a  few  hours  milch 
beneath  its  lutural  quantity,  the  vefTels  at  length  ceafe  to  obey 
even  thefe  great  degrees  of  ftimulus,  as  fliewn  in  Se£b.  XL.  9. 
I.  amd  a  torpor  of  the  whole  or  of  a  part  of  the  fyftem  enfues. 

Now  as  this  fecond  cold  fit  commences  with  a  greater  defi- 
ciency of  fenforial  power,  it  is  alfo  attended  with  a  greater  defi- 
ciency of  ftimulus  than  in  the  preceding  cold  fit,  that  is,  with  lefs 
momentum  of  blood,  lefs  diftention  of  the  heart.      On  this  ac- 

•count  the  fecond  cold  fit  becomes  more  violent  and  of  longer 
duration  than  the  firft ;  and  as  a  greater  accumulation  of  fenfo- 
rial power  muft  be  {l^oduced  before  the  fyftem  of  veflels  will 
again  obey  the  diminiftied  ftimulus,  it  follows,  that  the  fecond 
hot  fit  of  fever  v^  be  more  violent  than  the  former  one.  And 
that  unlefs  fome  other  caufes  counteract  either  the  violent  exer- 
tions in  the  hot  fit,  o|f  the  great  torpor  in  the  cold  fit,  life  will 
at  length  be  extinguifhed  by  the  expenditure  of  the  whole  of  the 
fenforial  power.  And  from  hence  it  appears,  that  the  true 
means  of  curing  fevers  muft  be  fuch  as  decreafe  the  aftion  of 
the  fyftem  in  the  hot  fit,  and  increafe  it  in  the  cold  fit ;  that  is, 

fuch 
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fuch  as  prevent  the  too  great  diminution  of  fenfdrial  power  in 
the  hot  fit,  and  the  too  great  accumulation  of  it  in  the  cold  one. 
%,  Where  the  exertion  of  the  fcnforial  powers  is  much  in- 
creafed,  as  in  the  hot  fits  of  fever  or  inflammation,  the  follow- 
ing are  the  ufual  means  of  relieving  it.  Decreafe  the  irritations 
by  blood-letting,  and  other  evacuations ;  by  cold  water  taken 
into  the  ftomacn,  or  injefled  as  an  enema,  m  lifed  externally  j 
by  cold  air  breathed  into  the  lungs,  and  difFufedovcr  the  flcin  ; 
with  food  of  lefs  ftimulus  than  the  patient  has  been  accuftom- 
cd  to. 

3.  As  a  cold  fit,  or  paroxyfm  of  inafl:ivity  of  fomc  parts  of 
the  fyftem,  generally  precedes  the  hot  fit,  or  paroxyfm  of  exer*. 
tion,  by  which  the  fenforial  power  becomes  accumulated,  this 
cold  paroxyfm  fhould  be  prevented  by  ftimulant  medicmes  and 
diet,  as  wine,  opium,  bark,  warmth,  cheerfiilnefs,  anger,  ftirprife. 

4.  Excite  into  greater  aftion  fome  other  part  of  the  fyftem,  by 
which  means  the  fpirit  of  animation  may  be  in  part  expended^ 
and  thence  the  inordinate  aftions  of  the  difeafed  part  may  be 
leflcned.  Hence  when  a  pait  of  the  fkin  afts  violently,  as  of 
the  face  in  the  eruption  of  the  fmiall-pox^  if  the  feet  be  cold  they 
Ihould  be  covered.  Hence  the  ufe  of  a  blifter  applied  near  a 
topical  inflammation.  Hence  opium  and  warm  bath  relieve 
pains  both  from  excefs  and  defeft  of  ftimulus. 

5.  Firft  increafe  the  general  ftimulation  above  its  natural 
quantity,  which  may  in  fome  degree  exhauft  the  fpirit  of  ani- 
mation, and  then  decreafe  the  ftimulation  beneath  its  natural 
quantity.  Hence  after  fudorific  medicines  and  warm  air,  the 
application  of  refrigerants  may  have  greater  effeft,  if  they  could 
be  adminiftered  without  danger  of  producing  too  great  torpor 
of  fome  part  of  the  fyftem  5  as  frequently  happens  to  people  in 
health  from  coming  out  of  a  W^rm  room  into  the  cold  air,  by 
which  a  topical  inflammation  in  confequence  of  torpor  of  the 
mucous  membrane  of  the  noftfil  is  produced,  and  is  termed  a 
cold  in  the  head. 

VII.  CuPe  of  decyeafcd  Exertion. 

T.  Where  the  exertion  of  the  fenforial  plBwers  is  much  de* 
crcafed,  as  in  the  cold  fits  of  fever,  a  gr^ual  accumulation  of 
the  fpirit  of  animation  takes  place  5  as  ocTOrs  in  all  cafes  where 
inaftivity  or  torpor  of  a  part  of  the  fyftem  exifts  5  this  accumu- 
Jation  of  fenforial  power  increafes,  till  ftimuli  lefs  than  natural 
are  fufficient  to  throw  it  into  aftion,  then  the  cold  fit  ceafes  ; 
and  from  the  aclion  of  the  natural  ftimuli  a  hot  one  fucceeds 

with  incrcafcd  activity  of  the  whole  fyftem. 

So 
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So  in  fainting  fits,  or  f^ncope,  there  is  a  temporary  deticieti* 
cy  of  fenforial  exertion,  and  a  confequcnt  quiefcence  of  a  great 
part  of  the  fyftem.  This  quiefcence  continues,  till  the  fenforial 
power  becomes  again  accumulated  in  the  torpid  organs  ;  and 
then  die  ufual  diurnal  ftimuli  excite  the  revivefcent  parts  agaiit 
into  a£lion  ^  but  as  this  kind  of  quiefcence  continues  but  a 
ihort  time  compared  to  the  cold  paroxyfm  of  an  ague,  and  lefs 
affe£lsthe  circulatory  fyftem,  a  tefs  fuperabunddncy  of  exertio^ 
facceeds  in  the  organs  previbufly  torpid,  and  a  lefs  excefs  of  ar- 
terial aftivity.    See  S^a.  XXXIV.  t.  6. 

2.  In  the  diieafes  occafionedby  a  defefl:  of  fenforial  eiettibti^ 
as  in  cold  fits  of  iguc,  hyfteric  complaint,  and  nervous  fever, 
the  following  means  ate  thofe  commonly  ufed.  1.  Increafe  the 
(timulatipn  above  its  natural  quantity  for  fome  weeks,  till  a  new 
habit  of  more  energetic  contraftion  of  the  fibres  is  cftabliftied. 
This  is  to  be  done  by  wine,  opium,  bark,  fteel,  given  at  cxaft 
periods,  and  In  appropriate  cjuantities ;  for  if  thefe  medicines  be 
given  in  fuch  quantity,  a*  to  induce  the  leaft  degree  of  intoxica- 
tion, a  debility  fucceeds  from  the  ufelefs  exhauftion  of  fpirit  of 
animation  in  confequence  of  too  great  exertion  of  the  mufcles 
^r  o^ans  of  fenfe.  To  thefe  irritative  ftimuli  Oiould  be  added 
the  52nfitive  ones  of  cheerful  ideas,  hope,  affeftion. 

.f.  Change  the  kinds  of  ftimulus.  The  habib  acquired  by 
ihe  coriftitution  depend  on  fuch  nice  circumftances,  that  whcrt 
6he  kind  of  ftimulus  ceafes  to  excite  the  fenforial  power  into 
theqaantitv  of  exertion  neceflary  to  health,  it  is  often  fufficient 
to  change  the  ftimulus  for  another  apparently  Cmilar  in  quanti^ 
iy  and  quality.  Thus  when  wine  ceafes  to  ftimulatc  the  coh^ 
ftitiition,  opium  in  appropriate  dofes  fupplics  the  dcfeft  ;  and 
the  contrary.  This  is  alfo  obferved  in  the  effedts  of  cathartic 
rocdJcines,  when  one  lofes  itsf^er,  another,  apparently  left 
efficacious,  will  fucceed.  Hence'^a  change  of  diet,  drink,  and 
ftimulating  medicines,  is  often  advantageous  in  difeafes  of  de- 
bility. 

4.  Stimulate  the  organs,  whofe  motions  arc  aflbciated  with 
the  torpid  parts  of  the  fyftem.  The  aflions  of  the  minute  vet 
fcls  of  the  various  parts  of  the  external  fkin  are  not  only  aflbciated 
with  each  other,  but  are  ftrongly  affociated  with  thofe  of  fome  of 
the  internal  membranes,  and  particularly  of  the  ftomach.  Hence 
when  the  exertion  of  the  ftomach  is  lefs  than  natural,  and  indi- 
geftion  and  heartburn  fucceed,  nothing  fo  certainly  removed 
thefe  fymptoms  as  the  ftimulus  of  a  blifter  on  the  back.  The 
coldnefs  of  the  extremities,  as  of  the  nofe,  ears,  or  fingers,  2t6 
hence  the  beft  indication  for  the  fuccefsful  application  of  blifters. 

5.  Dccreafe  the  ftihidlus  for  k  time.    By  Icffcning  the  quan- 

tity 
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rity  of  heat  for  a  minute  or  two  by  going  into  the  cold  bath,  a 
great  accumulation  of  fcnforial  power  is  produced ;  for  noton^ 
ly  the  minute  veffels  of  the  whole  external  ikin  for  a  time  be- 
come inadivci  as  appears  by  their  palenefs ;  but  the  minute 
▼eflels  of  the  lungs  lofe  much  of  their  aftivity  alfo  by  concert 
with  thofe  of  the  fkin,  as  appears  from  the  difficulty  of  breath* 
jng  at  firft  going  into  cold  water.  On  emerging  from  the  bath 
the  fenforial  power  is  thrown  into  great  exertion  by  the  ftimu« 
lus  of  the  common  degree  of  the  warmth  of  the  atmofphere,  and 
a  great  produdlion  of  animal  heat  is  the  confeqaence.  The 
longer  a  perfon  continuea  in  the  cold  bath  the  greater  muft  be 
the  prefent  inertion  of  a  great  part  of  the  fyftem,  and  in  confe* 
quence  a  greater  accumulation  of  fenforial  power.  Whence 
M.  Pome  recommends  fome  melancholy  patients  to  be  kept 
from  two  to  fix  hours  in  fpring-watcr,  and  in  baths  ftill  colder. 

6.  Decreafe  the  ftimulus  for  a  time  belew  the  natiiralj  and 
then  increafe  it  above  natural.  The  ctkCt  of  this  procefs,  im- 
properly ufed^  is  feen  in  giving  much  food>  or  applying  much 
warmth,  to  thofe  who  have  been  previoufly  expofed  to  great 
hunger,  or  to  great  cold.  The  accumulated  fenforial  power  is 
thrown  into  fo  violent  exertion,  that  inflammations  and  mortifi- 
cations fupervene,  and  death  clofes  the  cataftrophe.  In  many 
cUfeafes  this  method  is  the  mod  fuccefsful  \  hence  the  bark  in 
agUM  produces  more  certain  efFe£l  after  the  previous  exhib^tioa 
of  emetics.  In  difeafes  attended  with'  violent  pain,  opium  haa 
double  the  efie£l,  if  venefc£Uon  and  a  cathartic  have  been  pre* 
Tioufly  ufed.  On  this  fcems  to  have  been  founded  the  fuccefs- 
ful practice  of  Sydenham,  who  ufed  venefediion  and  a  cathartic 
in  chlorofis  before  the  exhibition  of  the  bark,  fteel,  and  opiates. 

.j.  Prevent  any  unncccffary  expenditure  of  fenforial  power. 
Hence  in  fevers  with  debility,  a  decumbent  pofture  is  preferred» 
with  filence,  little  light,  and  fuch  a  quantity  of  heat  as  may 
prevent  any  chill  fcnfation,  or  any  coldnefs  of  the  extremities. 
The  pulfe  of  patients  in  fevers  with  debility  increafes  in  fre- 
quency above  ten  pullations  in  a  minute  on  their  rifing  out  of 
bed.  For  the  expenditure  of  fenforial  power  to  preferve  an 
txcSk  pofture  of  the  body  adds  to  the  general  deficiency  of  it^ 
and  thus  affe&s  the  circulation. 

8.  The  longer  in  time  and  the  greater  in  degree  the  quiefcencc 
or  inertion  of  an  organ  has  been,  fo  that  it  ftill  retains  life  or 
excitability,  the  lefs  ftimulus  (hould  at  firft  be  applied  to  it. 
The  quantity  of  ftimulation  is  a  matter  of  great  nicety  to  de- 
termine, where  the  torpor  or  quiefcence  of  the  fibres  has  been 
experieuccd  in  a  great  degree,  or  for  a  confiderable  time,  as  in 
cold  fits  of  the  ague,  in  continued  fevers  with  gteat  debility,  or 

in 
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in  people  familhed  at  fea^  or  periihing  wit|i  cold.  In  the  two 
bSt  cafes,  rcTj  minute  quantities  of  food  (hould  be  firft  fuppU- 
cd,  and  rery  few  additional  degrees  of  heat.  In  the  two  form-* 
er  cafes,  but  little  ftunulus  of  wine  or  medicine,  above  what 
tfaey  had  been  lately  accuftomed  to,  fiiould  be  exhibited,  andi 
dus  at  frequent  and  dated  intenrals,  fo  that  the  effe£t  of  one 
quantity  may  be  obferved  before  the  exhibiti<m  of  another. 

If  thefe  circumftances  are  not  attended  to,  as  the  fenforial 
power  becomes  accumulated  in  the  quiefcent  fibres,  an  inordi. 
nate  exertion  takes  place  by  the  increafe  of  ftimulus  ailing  on 
accumulated  quantity  of  fenforial  power,  and  either  the  paral* 
yfis,  or  death  of  the  contraAile  fibres  enfues,  from  the  total  ez- 
pcmtiture  of  the  fenforial  power  in  the  afieded  organ,  owing  to 
this  increafe  of  exertion,  like  the  debility  after  intoxication* 
Or,  fecondly,  the  riolent  exertions  above  mentioned  produce 
painful  fenfation,  which  becomes  a  new  ftimulus,  anc^by  thus 
producing  inflammation,  and  increafing  theaAivity  of  the  fibres 
already  too  great,  fooner  exhaufts  the  whole  of  the  fenforial 
power  in  the  adHng  organ,  and  mortification,  that  is,  the  death 
of  the  part,  fupervencs. 

Hence  diere  have  been  many  inftances  of  people,  whofe 
limbs  have  been  long  benumbed  by  expofure  to  cold,  who  have 
lofl  them  by  mortification  on  their  being  too  haftily  brought  to 
the  fire  ;  and  of  others,  who  were  nearly  famifhed  at  fea,  who 
have  died  ibon  after  having  taken  not  more  than  an  ufual  meal 
of  food.  I  have  heard  of  two  well-^ittefted  inftances  of  patients 
in  the  cold  fit  of  ague,  who  have  died  from  the  exhibition  of 
gin  and  vinegar,  by  the  inflammation  which  enfued.  And  in 
many  fevers  attended  with  debility,  the  unlimited  ufe  of  wine^ 
and  die  wanton  application  of  blifters,  I  believe,  has  deftroyed 
numbers  by  the  debility  confequent  to  too  great  ftimulation, 
that  is,  by  the  exhauftion  of  the  fenforial  power  by  its  inordi- 
nate exerdon. 

Wherever  the  leaft  degree  of  intoxicadon  exifts,  a  propordon- 
al  debility  is  the  confequence  ;  but  there  is  a  golden  rule  by 
whkh  the  neceflary  and  ufeful  quantity  of  ftimulus  in  fevers 
widi  debility  may  be  afcertained.  When  wine  or  beer  is  ex- 
hibited either  alone  or  diluted  widi  water,  if  the  pulfe  becomes 
flower  the  ftimulus  is  of  a  proper  quantity  \  and  fhould  be  re- 
peated every  two  or  three  hours,  or  when  the  pulfe  again  be- 
comes quicker. 

In  the  chronical  debility  brought  on  by  drinking  fpirituous  or 
fermented  liquors,  there  is  another  eolden  rule  by  which  I  have 
fuccefsfully  directed  the  quantity  of  fpirit  which  they  may  fafe- 
ly  leflcn,  for  there  is  no  other  means  by  which  they  can  recov- 
•  cr 


7a  QF  STIMULUS,  &c.        Sect.  XH.  9^ 

tr  Acir  bealtlu  Jt  fcoul4  be  prcmifcd,  that  wh^c  the  power 
of  digcftion  m  thefc  patients  is  totally  dcftroycd,  there  is  not 
much  rcafon  to  expeO;  ^  return  to  healthful  vigour. 

I  have  (UreAed  feveral  of  thefe  patients  to  omit  one  fourth 
part  of  the  quantity  of  vinous  fpirit  they  have  been  lately  ac- 
cuftomed  to>  and  if  in  a  fortnight  their  appetite  increafes,  they 
are  advifed  to  omit  another  fourth  part ;  but  if  they  perceive 
that  their  digefiion  becomes  impaired  from  the  want  of  this 
quantity  of  (pirituous  potation,  they  are  advifed  to  continue  as 
^y  are,  and  rather  bear  the  ills  they  have,  than  rifle  the  en- 
counter of  greater.  At  the  fame  time  Scfti-meat  with  or  with- 
out fpice  is  recommended,  with  Peruvian  bark  and  fteel  in  fmaU 
quantities  between  their  meals,  and  half  a  grain  of  opium,  or  a 
grain,  with  five  or  eight  grains  of  rhubarb  at  night. 

VIII.  Gcnclufion. 

9 

It  may  be  afted,  if  ftimulus  exhauJds  the  fenforial  power^ 
can  an  increafe  of  it  ever  be  ufcd  with  advamage,  where  the 
fenforial  power  is  already  in  too  fmall  quantity  ?  We  muft  rec- 
oiled, that  the  fenforial  poMrer  b  produced  in  the  brain  and  fpi- 
nal  marrow  by  the  fibrous  a£HcHis  of  tliofe  glands  like  other  fe- 
cretions :  and  that  het^ce  an  increafed  adipn  of  thefe  glands  by 
an  adapted  Aimulus,  or  by  aflbciation  of  motions,  mzy  increaie 
the  quantity  of  fenforial  power,  which  increafed  a&ions  of  the 
fyftem  i^ay  be  cojotinued  by  habit,  after  the  ftimulus  is  with- 
^wn.  Thus  fome  kinds  of  ftimuli  afie£l  particular  parts  of 
the  fyftem,  ashlifters  affed  the  ikin,  and  the  ftomach  by  its  af- 
fociation  with  the  ikin  *,  emetics  zStSt  the  ftomach,  cathartics 
the  inteltines  ;  and  fea-ialt  the  pecfpirable  glands  or  capillaries  : 
but  it  is  probable,  that  wine  and  opium  affed  the  whole  fyft6m- ; 
and,  when  given  in  fmall  repeated  quantities,  that  they  uicreafe 
the  fecretion  of  fealorial  power,  either  by  their  immediate  ftim- 
ulus or  by  affociation,  and  that  the  ftrength  of  convalefcents  is 
recruited,  as  they  are  thus  enabled  to  digeft  more  food,  and 
that  of  a  fomewnat  more  Itimulating  qinlity.  The  Peruvian 
bad^  and  arfenic,  in  the  core  of  agues,  probably  ad  in  a  fimi- 
lar  manner  on  the  ftoaiaoh,  and  on  the  parts  aflbciated  with  it^ 
ib  as  to  increafe  their  powers  of  adion  ;  but  not  not  on  the 
whole  f7;ftcm,  as  general  heat  is  not  produced  by  them. 
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SECT.    xm. 

01  VEGBTABLS  AMIMATIOlff. 

X  I.  V^gitttbks  €rt  irritable^  mffnofa^  diofuta  tmtfdpala.  VegeU^ 
hU  foarttions.  2*  VegetMe  kuds  are  inferi&r  animals^  are  liabk 
i9  greater  or  kfs  irritabiUty.  II.  Stamens  and  pijiils  cf  plants 
Jbtw  marks  rf  Jett/tUHty.  lU.  Vegetables  poffefs  fome  degree  of 
voBtm.  IV.  Motions  rf plants  are  ajfociated  Rke  thofi  of  ani^ 
^mals.  V.  1.  Vegetable  JbruFUere  Uke  that  ofanimalsy  their  an* 
ibers  utdfiigmas  are  living  creatures.  MaleJIowers  of  Vall^ 
niria.  0.  Whether  vegetables  poffefs  ideas  ?  They  have  organs 
ff/et^f  as^ touch  andfmell^  and  ideas  tfemtemal  things  f 

I.  I.  The  fibres  of  the  vegetable  world,  as  well  as  thofe  of 
die  aniinalt  are^  excitable  into  a  variety  of  motions  by  irritations 
of  external  ob};e£ls*  This  appears  particularly  in  the  mimofa 
€x  fenCtive  plant,  whofe  leaves  contra^  on  the  flighteft  injury ; 
the  dionsea  mufcipuh,  which  was  lately  brought  over  from  the 
marfiies  of  America,  prefents  us  with  another  curious  inftance 
of  vegetable  irritalMlity  %  its  leaves  are  armed  with  fpines  on 
dieir  upper  edge,  and  are  i^nread  on  the  ground  around  the 
ftem  \  when  an  infed  creeps  on  any  of  them  in  its  paflage  to 
the  flower  or^feed,  the  leaf  (huts  up  like  a  fteel  rat-trap,  and  de- 
firoys  its  enemy.    See  Botanic  Garden,  Part  H.  note  on  Silene. 

The  various  fecretions  of  vegetables,  as  of  odour,  fruit,  gum^ 
refin,  wax,  honey,  feern  brought  about  in  the  fame  manner  as  in 
the  glands  of  animals :  the  taftelefs  motfture  of  the  earth  b  con*^ 
verted  by  the  hop-plant  into  a  bitter  juice  ;  as  by  the  caterpil- 
lar in  the  nutihell  the  fweet  kernel  is  converted  into  a  bitter 
^wder.  While  the  power  of  abforption  ii#he  roots  and  barks 
of  vegetables  is  excited  into  action  by  the  fluids  applied  to  their 
mourns  like  the  lafteals  and  lymphatics  of  animals. 

a.  The  individuals  of  die  vegetable  world  may  be  confidered 
as  inferior  ^  lefs  perfe^l  animals  ;  a  tree  is  a  congeries  of  many 
iiviag  buds,  and  in  this  reiped  refembles  the  branches  of  coral- 
line, which  are  a  conraies  of  a  multitude  of  animals.  Each  of 
thefe  buds  of  a  tree  has  its  proper  leaves  or  petals  for  lungs, 
produces  its  viviparous  or  its  oviparous  offspring  in  buds  or 
feeds  ;  has  its  own  roots,  which  extending  down  the  ftem  of 
the  tree  are  interwoven  vrith  the  roots  of  the  other  buds,  and 
form  the  bark,  which  is  the  only  living  part  of  the  ftem,  is  an- 
nually renewed,  and  is  fuperinduced  upon  die  former  bark, 
which  then  dies^rad  with  its  ftagnatcd  juices  gradually  harden- 
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ing  into  wood  forms  the  concentric  circles,  which  we  fee  in 
blocks  of  timber. 

The  following  circumftances  evince  the  individuality  of  the 
buds  of  trees.  Firft,  there  are  many  trees,  whofe  whole  internal 
wood  is  perifhed,  and  yet  the  branches  are  vegete  and  healthy. 
Secondly,  the  fibres  of  the  barks  of  trees  arc  chiefly  longitudinal, 
refembling  roots,  as  is  beautifully  feen  in  thofe  prepared  barks, 
that  were  lately  brought  from  Otaheite.  Thirdly,  in  horizontal 
wounds  of  the  bark  of  trees,  the  fibres  of  the  upper  lip  are  al- 
ways elongated  downwards  like  roots,  but  thofe  of  the  lower 
lip  do  not  approach  to  meet  them.  Fourthly,  if  you  wrap  wet 
mofs  around  any  joint  of  a  vine,  or  cover  it  with  moift  earth, 
roots  will  fhoot  out  &om  it.  Fifthly,  by  the  inoculation  or  in« 
grafting  of  trees  many  fruits  are  produced  from  one  ftem. 
Sixthly,  a  new  tree  is  produced  from  a  branch  plucked  from 
an  old  one,  and  fet  in  the  ground.  Whence  it  appears  that  the 
buds  of  deciduous  trees  are  (o  many  annual  plants,  that  the 
bark  is  a  contexture  of  the  caudexes  of  each  individual  bud  ; 
which  confifts  of  a  leaf  or  plumula  at  top,  of  a  radicle  below, 
and  of  a  caudcx,  which  joins  thcfe  together,  and  conftitutcs  the 
bark  of  the  tree,  and  that  the  internal  wood  is  of  no  other  ujfe 
but  to  fupport  them  in  the  air,  and  that  thus  they  refemble  the 
animal  world  in  their  individuality. 

The  irritability  of  plants,  like  that  of  animals,  appears  liable 
to  be  increafed  or  decreafed  by  habit ;  for  thofe  t$ees  or  fhrubs, 
which  are  brought  from  a  colder  climate  to  a  warmer,  put  out 
their  leaves  and  bloflToms  a  fortnight  fooner  than  the  indigenous 
ones. 

Profeflbr  Kalm,  in  his  Travels  in  New  York,  obfetves  that 
the  apple-trees  brought  from  England  bloflbm  a  fortnight  foon- 
er than  the  native  ones.  In  our  country  the  fhrubs,  that  are 
brought  a  degree  qg  two  from  the  north,  are  obferved  to  flour- 
ifli  better  than  thofe,  which  come  from  the  fouth.  The  Sibe- 
rian barley  and  cabbage  are  faid  to  grow  larger  in  this  climate 
than  the  fimilar  more  fouthern  vegetables.  And  our  hoards  of 
roots,  as  of  potatoes  .and  onions,  germinate  with  lefs  heat  in 
fpring  after  they  have  been  accuftomed  to  the  winter's  cold, 
tlian  in  autumn  after  the  fummer's  heat. 

II.  The  ftamens  and  piftils  of  flowers  fliew  evident  marks  of 
fenfibility,  not  only  from  many  of  the  ftamens  and  fome  piftils 
approaching  towards  each  other  at  the  feafon  of  impregnation, 
but  from  many  of  them  clofing  their  petals  and  calyxes  during 
the  cold  parts  of  the  day.  For  this  cannot  be  afcribed  to  irri* 
tation,  becaufc  cold  means  a  defcft  of  the  ftimulus  of  heat  i 
but  as  the  want  of  accuftomed  ftimuli  produces  pain,  as  in  cold- 
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ncfs,  liunger,  and  thirft  of  animals,  thcfe  motions  of  vegetables 
in  cloGng  up  their  flowers  muft  be  afcribcd  to  the  difagreeable 
fcnfation,  and  not  to  the  irritation  of  cold.  Others  clofe  up 
their  leaves  during  darkncfs,  which,  like  the  former,  cannot  be 
owing  to  irritation,  as  the  irritating  material  is  withdrawn. 

It  may  be  objefted,  that,  when  the  petals  and  calyxes  of  flow- 
ers, and  the  leaves  of  fome  ve^taWes,  clofe  in  the  night,  this 
may  be  their  natural  ftate,  like  the  clofing  of  the  eyelids  in  the 
fleep  of  animals ;  and  that  it  ihould  thence  be  afcribed  to  the 
fufpenlion  of  volition,  rather  than  to  difagreeable  fenfation. 
It  may  be  anfwered,  that  in  Ae  fleep  of  animals  the  clofing  of 
the  eyelids  may  not  be  the  natural  ftate  of  the  part,  fince  in  the 
great  inirritability  and  infenfibility  attending  fome  fevers  the  pa- 
tients fleep  with  their  eyes  half-open,  and  in  aftual  death  the 
eyes  do  not  clofe  fpontaneoufly,  and  that  hence  the  clofing  o£ 
the  eyelids  in  fleep  fecms  to  be  in  confequence  of  our  increafed 
internal  fenfibility  to  light,  or  duft,  or  dtynefs. 

And  it  is  certain,  that  the  abfence  of  the  accuftomed  quanti- 
ty of  heat  decreafes  the  a<Elion  of  animal  fibres,  as  is  evinced  by 
the  palenefs  of  the  flcin,  when  it  is  expofed  to  great  cold ;  and 
the  increafed  ^Gtion  of  the  fubcutaneous  mufcles,as  in  fhudder* 
ing  from  cold,  is  certainly  owing  to  the  difagreeable  fenfation 
confequent  to  the  diminution  of  the  accuftomed  irritative  mo* 
tions,  as  in  Scft.  XXXII.  10.  and  Seft.  IV.  5. 

An  ezcefs  of  moifture  on  fome  parts  of  flowers  and  leaves 
may  occafion  a  difagreeable  fenfation,  as  when  a  drop  of  water 
gets  down  the  windpipe  into  the  lungs  of  animals,  and  may 
thus  occafion  them  to  clofe. 

The  approach  of  the  anthers  in  many  flowers  to  the  ftigmas, 
and  of  the  piltib  of  fome  flowers  to  the  anthers,  muft  be  afcri- 
bed to  the  pa/Eon  of  love,  and  hence  belongs  to  fenfation,  not  to 
irritation. 

in*  TTiat  the  vegetable  world  poflfeflTes  fome  degree  of  vol- 
untary powers,  appears  from  their  neceffity  to  fleep,  which  we 
have  (hewn  in  Scft.  XVIII.  to  confift  in  the  temporary  abolition 
of  voluntary  power.  This  voluntary  power  feems  to  be  exerted 
in  the  circular  movement  of  the  tendrils  of  vines,  and  other 
climbing  vegetables  5  or  in  the  efforts  to  turn  the  upper  furface 
of  their  leaves,  or  their  flowers  to  the  light. 

IV.  The  ^flTociations  of  fibrous  motions  are  obfervablc  in  the 
vegetable  world,  as  well  as  in  the  animal.  The  divifions  of  the 
leaves  of  the  fenfitive  plant  have  been  accuftomed  to  contraft  at 
the  fame  time  from  the  abfence  of  light ;  hence  if  by  any  other 
circumftance,  as  a  flight  ftroke  or  injury,  one  divifion  is  irrita- 
te into  contraction,  the  neighbouring  ones  contrail  alfo,  from 

their 


fj4  OF  '7KIETABZJB         Sect.  Xttt.  5*  u 

fthsir  modems  being  aflbciated  with,  thofe  of  the  itritated  ^att* 
So  the  various  ftamina  of  die  clais  of  fj^ngenefia  have  beea  accu£* 
tomed  to  contraA  together  ia  the  evening,  and  thence  if  you 
ftimulat^  one  of  dicm  with  a  pin,  according  to  the  experimeiM^ 
of  M.  Colvolo,  thejr  all  contraA  &onv  their  acq^uired  aflncjarions^ 
Which  alfo  (hows,  that  the  number  of  male  or  iemde  organs 
exifting  in  one  flower  does  not  deftroy  the  individuality  Of  it;, 
any  more  than  the  number  of  paps  of  a  bitch  or  £owy  or  the 
double  organ  of  a  bam«doorcock  ;  which  is  further  evinced  by 
Ac  anthers  and  ftigmas  of  iome  hermaphrodite  flowers  proba^ 
61y  receiving  their  nutrimoiit  from  the  &me  honey-glmd  or 
]»e£lary»  and  having  their  blood  caygenated  by  the  fame  corol^ 
while  tn  the  plants  of  the  clafles  of  monecia  and  diecia  the  male 
and  female  orgam  of  reprodo^on  belong  to  diflSsient  vegetable 
beings. 

To  evince  that  the  collapfing  o£  the  (Smfldve  plant  is  not  ow» 
ing  to  smy  mechanical  vibraticms  propagated  along  the  u4iole 
branch,  when  a  fingle  leaf  is  ftruck  with  the  fiafier,  a  leaf  of  it 
was  flit  with  fharp  iciflars*  and  fome  feconds  oltime  paflfed  be* 
fere  the  piant  leemed  leafible  of  the  injury  ^  and  then  the  whole 
branch  coUapfed  as  far  as  the  principal  ftem :  this  experiment 
was  repeated  ieveral  times  with  the  leaft  poflible  impuUe  to  the 
plant. 

V.  I.  For  the  numerous  circumftances  in  which  vegetable 
buds  are  analogous  to  animals,  the  reader  is  referred  to  the  ad« 
dttionat  notes  at  the  end  of  the  Botanic  Garden^  Part  L  It  is 
diere  (hewn,  that  the  roots  of  vegetables  refemble  the  la£leal  fy£. 
tern  of  animals  i  the  (ap-veflels  in  the  early  fpring,  before  their 
leaves  expand^  are  analogous  to  the  placental  veflfels  of  the  foe- 
tus }  that  the  leaves  of  land-plants  refemble  lungs,  and  thofe  of 
aquatic  plants  the  gtlk  of  fifli ;  that  there  are  other  fyftems  of 
veflels  refembling  the  vena  portarum  of  quadrupeds,  or  the  aor« 
ta  of  filh  I  that  the  digeflive  power  of  vegetables  ii  fimilar  to 
that  of  animals,  converting  the  fluids,  which  they  abibrb,  into 
fugar  $  that  their  feeds  refemble  the  eggs  of  animals,  and  their 
buds  and  bulbs  their  viviparous  ^fllspring.  And,  laftly^  that 
the  anthers  and  ftigmas  are  real  animals,  attached  indeed  to 
their  parent  tree  like  pdypi  or  coral  infe£ls,  but  capable  of  ipon* 
taneous  motion ;  that  they  are  afie£Ved  with  the  paflion  o£ 
love,  and  fumifbed  with  powers  of  reproducing  their  fpedes, 
and  are  fed  with  honey  like  the  moths  and  butterflies,  which 
plunder  their  neflaries.  See  Botanic  Garden,  Fart  L  add.  note 
XXXIX. 

The  mak  flowers  of  vallifneria  approach  ftill  nearer  to  appar- 
ent animality,  as  they  detach  themfelves  from  the  parent  plant, 

and 


SccT.XIS.  5*^         ANniATKMi  ^ 

and  float  on  the  fur&cCof  the  water  to  the  female  diie».  Botaib* 
ic  GaideD»Paxt  IL  Art.  Yallifneria.  Otber  floweta  ofthi^ 
claflea  of  faoneda  and  diecia,.  and  polygamia,  dilcnarge  the  fi^i% 
cvuuiatiitt^  £uina,  which  floating  ia  the  air  is  carried  to  the  ffig^. 
ma  of  the  female  flowers^  and  that  at  confiderable  difiances^ 
Gan  tbift  be  cffe^d  by  an;  fpecific  attradion  ?  or^  like  die  di£- 
fiifioA  of  the  odosotts  pardcles  of  flowerSf  is  it  left  to  the  cnt^ 
tenCa  cf  winds,  and  the  accidental  mifcarriages  of  it  coontfizaft* 
ed  hj  the  quantity  of  its  proda£Hon  I 

a.  This  frada  lis  to  a  cnriao8inqairy»  whether  vegetaMea  have 
ideas  dE  ezlenial  things  ?  Aa  all  oux  icuas  are  originally  receired 
fay  om  fitnies^  the  queftioo  mar  be  changed  to>  whetlusr  ?egeta»» 
bjea  poiefs  any  ozgana  of  £en&  i  Certam  it  is»  that  ihef  pofleft 
a  £uA  of  heat  and  cold^  another  of  moifture  and  dzynels^  and 
another  orTlight  and  darkne&;  for  they  elo£b  their  petals  OGca» 
fionalfaF  £p*m  thepceience  of  ccdd^  moiftuoe,.  or  darkneft.  And 
it  haa  beenakeady  {hewn)  that  thefe  adions.  cannot  be  perfomw 
ed  fimpiy  fipom  imtsuoQ,  becaufe  cold  and  darkneis  are  negative 
qtiantitiesy  and  on  that  account  (rnfarion  or  volitioaaref  impHod» 
a»d  ia  conieqaence  a  fenibrium  or  union  of  their  nerves*  So 
when  we  go  into  the  lights  we  contni£l  the  iria ;  not  from  aof 
fttmulns  of  the  l^t  on  the  fine  mulcles  of  the  iris>  but  from  its 
mocioiift  being  aflbciated  with  the  faai£moa  of  too  much  light  on 
the  retina :  whidi  oould  not  take  place  without  a  ienforium  or 
centre  of  union  of  the  nerves  of  me  iris  with  thole  of  vifion. 
See  fiotanic  Garden,  Part  I.  Canto  3. 1.  440  note. 

Befides  thefe  organs  of  fenfe,  which  diftinguifh  cold,  moifture^ 
and  darknels,  the  leaves  of  mimofa,  and  of  dionaea,  and  of  dro- 
fera,  and  the  ftamens  of  many  flowers,  as  of  the  berberry,  and 
the  numerous  clafs  of  fyngenefia,  are  fenfible  to  mechanic  im- 
padl)  that  is,  they  poflefs  a  fenfe  of  touch,  as  well  as  a  common 
fenibrium ;  by  the  medium  of  which  their  muCcles  are  excited 
into  adion.  Laftly,  in  many  flowers  the  anthers,  when  mature, 
zpprouii  the  ftigma,  in  others  the  female  organ  approaches  to 
Ac  male.  In  a  plant  of  collinfonia,  a  branch  of  which  is  now 
before  me,  the  two  yellow  ftamens  are  about  three  eights  of  an 
indi  high,  and  diverge  from  each  other  at  an  angle  of  about  fif- 
teen degrees,  the  purple  ftyle  is  half  an  inch  high,  and  in  Ibme 
flowers  is  now  applied  to  the  ilamen  on  the  right  hand,  and  in 
others  to  that  of  the  left ;  and  will,  I  fuppofe,  change  place  to- 
morrow in  thofe,  where  the  andiers  have  not  yet  effafed 
their  powder: 

I  a&,  by  what  means  are  the  anthers  in  many  flowers,  and 
Itigmas  in  oAer  flowers,  dire£led  to  find  their  paramours  ? 
How  do  either  of  them  know^  that  the  other  crifts  in  their  vi* 

einity  ? 
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tinity  ?  Is  this  curious  kind  of  ftorgc  produced  by  mechanic 
attraflion,  or  by  the  fcnfation  of  love  ?  The  latter  opinion  is 
fupported  by  the  ftrongcft  analogy,  becaufe  a  reprodudion  of 
die  fpecies  is  the  confequence ;  and  then  another  organ  of  fenfe 
muft  be  wanted  to  dire£t  thefe  vegetable  amourettes  to  find 
each  other,  one  probably  analogous  to  our  fenfe  of  fmell,  vt^hich 
in  the  animal  world  direfls  the  new-born  infant  to  its  fource  of 
nouriihment,  and  they  may  thus  poflefs  a  faculty  of  perceiving 
as  well  as  of  producing  odours. 

Thus,  befides  a  kind  of  tafte  at  the  extremities  of  their  roots^ 
fimilar  to  that  of  the  extremities  of  our  lafteal  veffels,  for  the  * 
purpofe  of  fclefting  their  proper  food :  and  befides  different 
kinds  of  irritability  refiding  in  the  various  glands,  which  fepa- 
92Ltc  honey,  wax,  refin,  and  other  juices  from  their  blood  ;  vege- 
table life  feems  to  poflefs  an  organ  of  fenfe  to  diflinguiih  the  va- 
riations of  heat,  another  to  diftinguifh  the  varying  degrees  of 
moifture,  another  of  light,  another  of  touch,  and  probably  anoth- 
er analogous  to  our  fenfe  of  fmell.  To  thefe  muft  be  added  the 
indubitable  evidence  of  their  paflion  of  love,  and  I  think  we 
may  truly  conclude,  that  they  arc  furniflied  with  a  common 
fenibrium  belonging  to  each  bud,  and  that  they  muft  occafion- 
ally  repeat  thofe  perceptions  either  in- their  dreams  or  waking 
hours,  and  confequendy  poflefs  ideas  of  fo  many  of  the  proper* 
ties  of  the  external  world,  and  of  their  own  cxiftencc. 
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SECT.      XIV. 

OF    THE   PRODUCTIOK  OF   IDEAS. 

I.  Of  material  and  immaterial  beings.  DoBrinet^St.  Paul.  II. 
I.  Of  the  fyfife  of  touch.  Offolidity.  a.  Of  figure.  Motion. 
Time.  Place.  Space.  Number.  '^.  Of  the  penetrability  of 
wnutUr.  4.  Spirit  of  animation  poffejfes  folidity^  figure^  vifibiliiy^ 
£gV»  Offpiriii  and  angels.  5.  The  epciftence  of  external  things^ 
m.  OJ^ifon.  IV.  (^hearing.  V.  Offmeilandta/le.  VL 
Of  the  &r%an  offinfe  by  which  we  perceive  heat  and  cold^  not  by 
ibefenfi  ^imu-h^  VII.  Ofthefenfe  ofextenfionj  the  whole  of  the 
i&comotive  mufcki  may  be  confidered  as  one  organ  of  fenfe.  VIII. 
Ofthefenfes  of  hunger^  thirjly  want  offrejb  airy  fuelling  children^ 
and  luft.  IX.  Of  many  other  organs  (f  fenfe  belonging  to  the 
glands.  Of  painful  fenfations  from  the  excefs  of  lights  preffure^ 
heaty  itching,  cauftics,  and  eleSlricity. 

I.  Philosophers,  have  been  much  perplexed  to  underftand^ 
in  what  manner  we  become  acquainted  with  the  external  world  \ 
infomuch  that  Dr.  Berkeley  even  doubted  its  exiftence,  from 
having  obferved  (as  he  thought)  that  none  of  our  ideas  refemble 
their  correfpondent  obje£ls.  Mr.  Hume  aiferts,  that  our  belief 
depends  on  the  greater  di(tin£lnefs  or  energy  of  our«ideas  from 
perception  \  and  Mr.  Reid  has  lately  contended,  that  our  belief 
of  external  objects  is  an  innate  principle  neceflarily  joined  with 
our  perceptions. 

So  true  is  the  obfervation  of  the  famous  Malbranch,  «« that 
our  fenfes  are  not  given  us  to  difcover  the  eflences  of  things^ 
but  to  acquaint  us  with  the  means  of  preferving  our  exiftence," 
(L.  I.  ch.  V.)  a  melancholy  refleftion  to  philofophers  ! 

Some  philofophers  have  divided  all  created  beings  into 
material  and  immaterial :  the  former  including ,  all  that  part 
of  being,  which  obeys  the  mechanic  laws  of  a£lion  and  readlion, 
but  which  can  begin  no  motion  of  itfelf ;  the  other  is  the  caufc 
of  all  motion,  and  is  either  termed  the  power  of  gravity,  or  of 
fpecific  attra£lion,  or  the  fpirit  of  animation.  This  immaterial 
agent  is  fuppofed  to  exift  in  or  with  matter,  but  to  be  quite  dif- 
tind  from  it,  and  to  be  equally  capable  of  exiftence,  after  the 
matter,  which  now  pofTcfles  it,  is  decompofed. 

Nor  is  this  theory  ill  fupported  by  analogy,  fince  heat,  elec- 
tricity, and  magnetifm,  can  be  given  to  or  taken  from  a  piece 
of  iron  j  and  muft  therefore  exift,  whether  feparatcd  from  the 
me^l,  or  c<^mbined  with  it. .  From  a  parity  of  reafoning,  the 
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>',   • 
fpirit  of  animation  would  appeaf  to  be  capable  of  eziftingas  well 
•feparatcly  from  the  body  w$  wiA  it. 

I  beg  to  be  underftood^  that  I  do  not  wi(h  to  difpute  about 
words,  and  am  ready  to  sdlow,  that  the  powers  of  gravity,  fpc- 
cific  attraflion,  eledlricity,  magnetifm,  and  even  the  fpirit  of 
snimatton,  may  coniift  of  matter  of  a  finer  kind  $  and  to  believe, 
wtth^  Paul  and  Malbranch,  that  the  ultimate  fltofe  only  of  all 
motion  is  immaterial,  diat  is  God.  St.  Paul  fays,  «  in  him  we 
live  and  move,  and  have  our  being  5"  and,  in  «ie  15th  chapter 
to  iht  Corimhiaiis,  diflinguiOies  between  the  pfychp  or  living 
:fyirit,  and  Ae  pncuma  or  reviving  fpirit.  By  the  words  fpirit 
c^  animation  or  fenforial  power,  I  mean  only  that  animal  life, 
which  mauikind  pofleflcs  in  conmion  with  brutes,  and  in  fome 
degree  even  with  vegetables,  and  leave  the  confideration  of  the 
immonal'part  of  us,  which  is  the  cbjed  of  religion^  to  thofe 
who  treat  of  revelation. 

n.     I.  Of  theSen/i^Teuci. 

Tfifi  firft  ideas  we  become  acquainted  with,  are  thofe  of  the 
fenfe  of  touch ;  for  the  foetus  mufl:  experience  fome  varieties  of. 
agitation,  and  exert  fome  mufcular  aAion,  in  the  womb ;  and 
may  with  great  probability  be  fuppofed  dius  to  gain  fome  ideas 
of  its  own  figure,  of  that  of  the  uterus,  and  of  the  tenacity  of 
'  the  fluid,  that  furrounds  it,  (as  appears  from  the  fads  mention- 
ed in  the  fucceeding  Sedion  upon  Inftind.) 

Many  of  ^  organs  of  fenfe  are  confined  to  a  fmall  part  of 
the  body,  as  the  noftrils,  ear,  or  eye,  whilft  the  fenfe  of  touch  is 
diffiifed  over  the  whole  ikin,  but  exifts  with  a  more  exquifitc 
^gree  of  delicacy  at  the  extremities  of  the  fingers  and  thumbs, 
and  in  the  lips.  The  fenfe  of  touch  is  dius  very  commodioufly 
difpofed  for  the  purpofe  of  encompafling  fmaller  bodies,  and  for 
adapting  itfelf  to  the  inequalities  of  larger  ones.  The  figure  of 
fmall  bodies  feems  to  be  learnt  by  children  by  their  lips  as  much 
as  by  their  fingers ;  on  which  account  they  put  every  new  ob- 
jt&  to  their  mouths,  vi^en  they  are  fatiated  with  food,  as  vtreU 
as  when  they  are  hungry.  Arid  puppies  f^em  to  learn  their 
ideas  of  figure  principally  by  Ae  lips  in  their  mode  of  play. 

We  acquire  our  tangible  ideas  of  objefls  either  by  die  fimple 
preifiire  of  this  or^an  of  touch  againft  a  folid  body,  or  by 
moving  our  organ  of  touch  along  the  furface  of  it.  In  the  former 
cafe  we  learn  the  length  and  breadth  of  the  obje£i  bv  the  quan- 
tity of  our  organ  of  touch,  that  is  imprefled  by  it :  m  the  latter 
cafe  we  learn  the  length  and  breadth  of  objeAs  by  the  continu- 
ance of  their  preiTure  on  our  naawg  organ  of  touch. 
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It  is  hence,  that  we  arc  ycrjr  flow  ih  acquirio^  our  tangible 
ideas,  and  rery  flow  in  rccoUecKng  them ;  for  if  I  now  think  of 
the  tangible  idea  of  a  cube,  that  is,  if  I  think  of  its  figure,  and 
of  the  foLiiitj  of  every  part  of  that  figure,  I  muft  conceive  my- 
feif  as  paffing  my  fingers  over  it,  ai^  feem  in  fome  meafure  to 
feel  the  idea,  as  1  formerly  did  the  impreffion,  at  the  ends  of 
them,  and  an  thus  very  flow  in  <Jiftinftly  recoUcfting  it. 

When  a  body  comprefles  any  part  of  our  fenfe  of  touch,  what 
happens  i  Firft,  this  part  of  our  fenforium  undergoes  a  mechan- 
ical compreilion,  which  is  termed  a  ftimulus  \  fecondiy^  an  idea, 
ox  contraction  of  a  part  of  the  organ  of  fenfe  is  excited ;  third- 
ly, a  motion  of  the  central  parts,  or  of  the  whole  fenforium, 
Mrhich  is  termed  feniation,  is  produced }  aiKi  thefe  diree  confti^ 
tute  the  perception  of  folidity. 

2.  Of  Figure^  Motion ^  Time,  Place,  Space,  Nmmher, 

No  one  will  deny,  that  the  medulla  of  the  brain  and  nerves 
has  a  certain  figure  \  which,  as  it  is  difFufed  through  nearly  the 
whole  of  the  body,  muft  have  nearly  the  figure  of  that  body. 
Now  it  follows,  that  the  fpjrit  of  animation,  or  living  principle, 
as  it  occupies  this  medulla,  and  no  other  part,  (which  is  evinced 
by  a' great  variety  of  cruel  experiments  on  living  animals,)  it 
follows,  that  this  fpirit  of  animation  has  alfo  the  fame  figure  as 
the  medulla  above  defcribcd.  I  appeal  to  common  fenfe  !  thd 
fpirit  of  animation  afts,  Where  does  it  a6:?  It  afts  wherever 
there  Is  the  medulla  above  mentioned  ;  and  that  whether  the 
limb  is  yet  joined  to  a  living  animal,  or  whether  it  be  recently 
detached  from  it ;  as  the  heart  of  a  viper  or  frog  will  renew  its 
contradtions^  when  pricked  with  a  pin,  for  many  minutes  of  time 
after  its  exfeftion  from  tlic  body. — ^Does  it  zGt  any  where  elfe  ? 
—No ;  then  it  certainly  exifts  in  this  part  of  fpace,  and  no 
where  elfe ;  that  is,  it  hath  figure  ;  namely,  the  figure  of  the 
nervous  fyftcm,  which  is  nearly  the  figure  of  the  body.  When 
the  idea  of  folidity  is  excited,  as  above  explamcd,  a  part  bf  the 
extenfive  organ  of  touch  is  comprefTed  by  fome  external  body, 
and  this  part  of  the  fenforium  fo  comprdSed  exaftly  refemblcs 
in  figure  the  figure  of  the  body  that  comprefled  it.  Hence,  when 
we  acquire  the  idea  of  folidity,  we  acquire  at  the  fame  time  the 
idea  of  figorb  ;  and  tliis  idea  of  figure,  or  motion  of  a  part  of 
die  organ  of  touch,  exaftly  rcfembles  in  its  figure  the  figure  of 
the  body  that  occafions  it ;  and  thus  exadly  acquaints  us  with 
this  property  of  the  external  world. 

Now,  as  the  whole  univerfe  with  all  its  parts  poflefles  a  cer- 
tain form  or  figure,  if  any  part  of  it  moves,  that  form  or  figure 
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of  the  whole  is  varied :  hence,  as  motion  is  no  other  than  a  per- 
petual variation  of  figure,  our  idea  of  motion  is  alfo  a  real  re- 
fcmblance  of  the  motion  that  produced  it. 

It  may  be  faid  in  objcftion  to  this  definition  of  motion,  that 
an  ivory  globe  may  revolvQ  on  its  axis,  and  that  here  will  be  ai 
motion  without  change  of  figure.  But  the  figure  of  the  parti- 
cle X  on  one  fide  of  this  g]ob«tis  not  xhtfame  figure  as  the  figure 
of  y  on  the  other  fide,  any  more  than  the  particles  themfelves 
are  the  fame,  though  they  are  ftmilar  figures ;  and  hence  they 
cannot  change  place  witii  each  other  without  difturbing  or 
•changing  the  figure  of  the  whole. 

Our  idea  of  time  is  from  the  fame  fource,  but  is  more  ab- 
ftrafted,  as  it  includes  only  the  comparative  velocities  of  thefc 
variations  of  figure ;  hence  if  it  be  allced.  How  long  was  this 
book  in  printing  ?  it  may  be  anfweredj  Whilfl  the  fun  wa$ 
pa  fling  through  Aries. 

Our  idea  of  place  includes  only  the  figure  of  a  group  of 
bodies,  not  the  figures  of  the  bodies  themfelves.  If  it  be  afked 
where  is  Nottinghamfhire,  the  anfwer  is,  it  is  furroimded  by 
Derby  fliire,  Lincolnfhire,  and  Leiccfterflrire  j  hence  place  is  our 
idea  of  the  figure  of  one  body  furrounded  by  the  figures  of  other 
bodies. 

The  idea  of  space  is  a  more  abflra^ed  idea  of  place  czcIuf- 
ding  the  group  of  bodies. 

The  idea  of  number  includes  only  the  particular  arrange- 
ments, or  diftributions  of  a  group  of  bodies,  and  is  therefore  on- 
ly a  more  abilrafted  idea  of  the  parts  of  the  figure  of  the  group 
of  bodies ;  thus  when  I  fay  England  is  divided  into  forty  coun- 
ties, I  only  fpjcak  of  certain  divifions  of  its  figure. 

Hente  arifcs  the  certainty  of  the  mathematical  fciences,  as 
they  explain  thefc  properties  of  bodies,  which  are  exa^y  r©- 
femblcd  by  our  ideas  of  them,  whilfl  we  are  obliged  to  colled): 
almoft  all  our  other  knowledge  from  experiment ;  that  is,  by 
obferving  the  effefts  exerted  by  one  body  upon  another. 

I  feel  myfelf  much  obliged  by  the  accurate  attention  given  to 
the  firfl  volume  of  Zoonomia,  and  by  the  ingenious  criticifms 
bellowed  on  it,  by  the  learned  writers  of  that  article  both  in 
the  Analytical  and  Englifli  Reviews.  Some  circumftances,  in 
which  their  fentimcnts  do  not  accord  withthofc  exprefTed  in  the 
work,  I  intend  to  rcconfider,  and  to  explain  further  at  fomc  fu- 
ture time.  One  thing,  in  which  both  thcfe  gentlemen  feem  to 
diflent  from  me,  I  fhall  now  mention,  it  is  concerning  the  man- 
ner, in  which  we  acquire  the  idea  of  figure ;  a  circumftancc  of 
great  importance  in  the  knowledge  of  our  intelledl,  as  it  ihewft 
the  caufe  of  the  accuracy  of  our  ideas  of  motion^  time,  fpace^ 
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number,  and  of  the  mathematical  fciencesj  which  are  concerned 
in  the  menforations  or  proportions  of  figure. 

This  I  imagine  may  have  in  part  arifen  from  the  prepoflcf- 
fion,  which  has  almoft  univerfally  prevailed,  that  ideas  are  im- 
material beings,  and  therefore  poflef|  no  properties  in  common 
with  folid  matter.  Which  I  fuppofc  to  be  a  fanciful  hypothefis, 
like  the  ftories  of  ghofts  and  apparitions,  which  have  fo  long 
amufedy  and  ftill  amufe  the  credulous  without  any  foundation 
in  nature. 

Thcexiftcnce  of  our  own  bodies,  and  of  their  Iblidity,  and  of 
their  figure,  and  of  their  motions,  is  taken  for  granted  in  my 
account  of  ideas ;  becaufe  the  ideas  themfelves  are  believed  to 
confift  of  motions  or  configurations  of  folid  fibres ;  and  the 
^ueftion  now  propofed  is,  how  we  become  acquainted  with  the 
£guTcs  of  bodies  external  to  our  organs  of  fenfe  ?  Which  I  can 
only  repeat  from  what  is  mentioned  in  Se£t.  XIV.  2.  2.  that 
if  part  of  an  organ  of  fenfe  be  ftimulated  intp  aiflion,  as  of  the 
fenfe  of  touch,  that- part  fo  ftimulated  into  a^ion  muft  poilefs 
figure,  which  muft  be  fimilar  to  the  figure  of  the  body,  which 
ftimulates  it. 

Another  previous  prepoflefiion  of  the  mind,  which  may  have 
rendered  the  manner  of  our  acquiring  the  knowledge  of  figure 
lefs  intelligible,  may  have  arifen  from  the  common  opinion  of 
the  perceiving  facuhy  refiding  in  the  head ;  whereas  our  daily 
experience  fhews,  that  our  perception  (which  confifts  of  an  idea, 
and  of  the  pleafure  or  pain  it  occafions)  exifts  principally  in  the 
organ  of  fenfe,  which  is  ftimulated  into  adlion ;  as  every  one, 
who  bums  his  iingcr  in  the  candle,  muft  be  bold  to  deny. 

When  an  ivory  triangle  is  preffcd  on  the  palm  of  the  hand, 
the  figure  of  the  fiirface  of  the  part  of  the  organ  of  touch  thus 
cowpicWcd  is  a  triangle,  refembling  in  figure  the  figure  of  the 
external  body,  which  comprefles  it.  The  a£lion  of  the  ftimu- 
lated fibres,  which  conftitute  the  idea  of  hardnefs  and  of  figure, 
remains  in  this  part  of  the  fenforium,  which  forms  the  fenfe  of 
touch ;  but  the  fenforial  motion,  which  conftitutes  pleafure  or 
pain,  and  which  is  excited  in  confequence  of  thefe  fibrous  mo- 
tions of  the  organ  of  fenfe,  is  propagated  to  the  central  parts  of 
the  fenforium,  or  to  the  whole  of  it;  though  this  generally  oc- 
curs in  lefs  degree  of  energy,  than  it  exifts  in  the  ftimulated  or- 
gan of  fenfe ;  as  in  the  inftance  above  mentioned  of  burning  a 
finger  in  the  ^andle. 

Some,  who  have  efpoufed  tlie  doflrine  of  the  immateriality  of 
ideas,  have  feriouily  doubted  the  exiftence  of  a  material  world, 
with  which  only  our  fenfes  acquaint  us  ;  and  yet  have  aiTented 
to  the  exiftence  of  fpirit,  with  which  our  fenfes  cannot  acquaint 

us; 
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txs  5  and  have  fioally  allowed,  that  all  our  knowledge  is  derived 
through  the  medium  of  our  fenfes  !  They  forget,  that  if  the 
'  fpirit  of  animation  had  no  properties  in  common  with  matter,  it 
could  neither  affcft  nor  be  afFefted  by  the  material  body*  But 
the  knowledge  of  our  own  material  exiftence  being  granted^ 
which  I  fufpeft  few  rational  pcrfons  will  ferioufly  deny,  the  ex- 
igence of  a  material  external  world  follows  in  courfe ;  as  our 
perceptions,  when  we  are  awake  and  ifot  infane,  are  diftinguifli- 
ed  from  thofe,  excited  by  fenfation,  as  in  our  dreams,  and  from 
thofc  excited  by  volition  or  by  aflbciation,  as  in  infanity  and 
reverie,  by  the  power  we  have  of  comparing  the  prefent  percep- 
tions of  one  fenfe  with  thofc  of  another,  as  explained  in  Se£l. 
XIV,  2.  5.  Andalfo  by  comparing  the  tribes  of  ideas,  which 
the  fymbols  of  pi£^ures,  or  of  languages,  fuggeft  to  us,  by  intuit 
tivc  analogy  with  our  previous  experience,  that  is,  with  the  com- 
mon courfe  of  nature.    See  Clafs  III.  2.  2.  3.  on  Credulity. 

3.  0/tbe  Penetrabitity  rf Matier. 

The  impoffibility  of  two  bodies  cxifting  together  in  the  fame 
fpace  cannot  be  deduced  from  our  idea  of  folidity,  or  of  figure. 
As  foon  as  we  perceive  the  motions  of  obje^s  that  furround  U89 
and  learn  that  we  poflfefs  a  pawer  to  move  our  own  bodies,  we 
experience,  that  thofe  obje£b>  which  excite  in  us  the  idea  of 
folidity  and  of  figure,  oppofe  this  voluntary  movement  of  our 
own  organs ;  as  whilft  I  endeavour  to  comprefs  between  my 
hands  an  ivory  ball  into  a  fpheroid.  And  we  are  hence  taught 
by  experience,  that  our  own  body  and  thofe,  ,which  we  touch, 
cannot  exift  in  the  fame  part  of  fpace. 

But  this  by  no  means  demonftrates,  that  no  two  bodies  can 
exift  together  in  the  fame  part  of  fpace.  .  Galliano  in  the  preface 
to  his  works  feems  to  be  of  opinion,  that  matter  is  not  impene- 
trable •,  Mr.  Mitchel,  an3  Mr.  Bofcowich  in  his  Theoria  Philof. 
Natur.  have  efpoufed  this  hypothefis :  which  has  been  lately 
publifhed  by  Dr.  Prieftley,  to  whom  the  world  is  much  indebted 
for  fo  many  important  difcoveries  in  fcience.  (Hift.  of  Light 
and  Colours,  p.  391.)  The  uninterrupted  paflage  of  light 
through  tranfparent  bodies,  of  the  eleftric  aether  through  metal- 
lic and  aqueous  bodies,  and  of  the  magnetic  effluvia  through  all 
bodies,  would  feem  to  give  fome  probability  to  this  opinion. 
Hence  it  appears,  that  beings  may  exift  witnout,poffeffing  the 
property  of  folidity,  as  Well  as  they  can  exift  without  poflfeiling 
the  properties,  which  excite  our  fmell  or  tafte,  and  can  thence 
occupy  fpace  without  detruding  other  bodies  from  it ;  but  we 
C'^iinot  become  acqtiaintcd  wiSi  fuch  beings  by  our  fcnfc  of 
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touch,  9iny  more  than'we  can  with  •  odours  or  fiavourt  without 
OUT  fenfe&of  fmell  and  tafte. 

But  that  any  being  can  ezifl  without  exifting  in  fpace^  is  to 
my  ideas  utterly  incomprehenfible.  My  appeal  is  to  common 
£^nfe.  To  bt  implies  a  when  and  a  where  ;  the  one  is  com-. 
paring  it  with  the  motions  of  other  beings,  an|(  the  other  with 
their  fit  nations. 

If  there  was  but  one  obje£l,  as  the  whole  creation  may  be 
confidered  as  one  obje^,  then  I  cannot  afk  where  it  ezids  ? 
for  there  are  no  other  obje£ls  to  compare  its  fituation  with. 
Hence  if  any  one  denies,  that  a  being  exifts  in  fpace,he  denies, 
that  there  are  any  other  beings  but  that  one  ;  for  to  anfwer  the 
queftion,  <<  Where  does  it  exift  ?"  is  only  to  mention  the  fito* 
ation  <^  the  ofajeAs  that  furround  it. 

In  the  fame  manner  if  it  be  aiked«»<<  When  does  a  being 
exift  ?"  The  adfwer  only  fpecifies  the  fucceffive  motions  either 
of  itfelf,  or  of  other  bodies  ;  hence  to  fay,  a  body  exifts  not  in 
time,  is  to  fay,  that  there  is,  or  was,  no  motion  in  the  world. 

4*  Of  the  Spirit  of  Animation • 

But  though  there  may  exift  beings  in  the  nniverfe,  that  have 
not  the  property  of  folidity ;  that  is,  which  can  pofTefs  any  part 
of  ipace,  at  the  fame  time  that  it  is  occupied  by  other  bodies  ^ 
jet  there  may  be  other  beings,  that  can  aifume  this  property  of 
foliditjf  or  dUrobe  themfelves  of  it  occafionally,  as  we  are  taught 
of  fpirits,  and  of  angels  ;  and  it  would  feem,  that  the  spirit 
OF  ANIMATION  muft  be  endued  with  this  property,  otherwife 
how  could  it  occafiofiaHy  give  motion  to  the  limbs  of  animals  ? 
— KTT  be  itfclf  ftimulatcd  into  motion  by  the  obtrufions  of  fur- 
rounding  bodies,  as  of  l^f^ht,  or  odour  ? 

If  the  i!pirit  of  aniniition  was  alwayj  neccflarily  penetrable^ 
it  could  not  influence  or  be  influenced  by  the  folidity  of  com- 
raon  matter;  they  would  exift  together,  but  could  not  detrude 
'  "h  other  from  ttic  piii  of  fpace,  where  they  exift  j  that  is» 
they  could  not  communicate  motion  to  each  other.  No  two 
things  can  influence  or  affcB  each  other^  nvhich  have  not  form  prtp^ 
€rt J  common  to  both  of  them  ;  for  to  influence  or  altcdl  another 
.  body  is  to  give  or  communicate  fome  property  to  it,  that  it  had 
not  before  ;  but  how  can  one  body  give  that  to  another,  which 
it  docs  not  poflefs  itfelf  ? — The  words  imply,  that  tliey  muft 
agree  in  having  the  power  or  faculty  of  poflefiing  fome  common 
property.  Thus  if  one  body  removes  another  from  the  pa\t  of 
fpace,  ^at  it  poffefl^es,  it  muft  have  the  power  of  occupying 
that  fpace  itfelf:  and  if  one  body  communicates  heat  or  nijtion 
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to  another,  it  follows,  that  they  have  alike  the  property  of  pof- 
fcffing  heat  or  motion. 

Hence  the  fpirit  of  animation,  at  the  time  it  communicates 
or  receives  motion  from  folid  bodies,  muft  itfelf  poflefs  fome 
property  of  folidity.  And  in  confequence  at  the  time  it  re- 
ceives other  kinds  of  motion  from  light,  it  muft  poflefs  that 
property,  which  light  poflefles,  to  communicate  Aat  kind  of 
motion  ;  and  for  which  no  language  has  a  name,  unlefs  it  may 
be  termed  Vifibility.  And  at  the  time  it  is  ftimulated  into  oth- 
er kinds  of  animal  motion  by  the  particles  of  fapid  and  odorous 
bodies  affefting  the  fcnfes  of  tafte  and  fmell,  it  muft  refemble 
thefe  particles  of  flavour,  and  of  odour,  in  poflefEng  fome  fim- 
ilar  or  corrcfpondent  property  ;  and  for  which  language  has  no 
name,  unlefs  we  may  ufe  the  words  Saporofity  and  Odoroflty 
for  thofe  common  properties,  which  are  poil^fled  by  our  organs 
of  tafte  and  fmell,  and  by  the  particles  of  fapid  and  odorous 
bodies  ;  as  the  words  Tangibility  and  Audibility  may  exprefs 
the  common  property  pofTcfTed  by  our  organs  of  touch,  and  of 
hearing,  and  by  the  foUd  bodies,  or  their  vibrations,  which  af- 
feft  thofe  organs. 

5.  Finally,  though  the  figures  of  bodies  are  in  truth  refem- 
bled  by  the  figure  of  the  part  of  the  organ  of  touch,  which  is 
ftimulated  into  motion  ^  and  that  organ  refembles  the  folid 
body,  which  ftimulates  it,  in  its  property  of  folidity ;  and 
though  the  fcnfe  of  hearing  refembles  the  vibrations  of  external 
bodies  in  its  capability  of  being  ftimulated  into  motion  by  thofe 
vibrations  ;  and  though  our  oUier  organs  of  fenfe  refemble  the 
bodies,  that  Simulate  them,  in  their  capability  of  being  ftimu- 
lated by  them  ;  and  we  hence  become  acquainted  with  thefc 
properties  of  the  external  world  ;  yet  as  we  can  repeat  all  thefe 
motions  of  our  organs  of  fenfe  by  the  eflFbrts  of  volition,  or  in 
confequence  of  the  feniation  of  pleafure  or  pain,  or  by  their  af- 
fociation  with  other  fibrous  motions,  as  happens  in  our  reveries 
or  in  fleep,  there  vtrould  ftili  appear  to  be  fome  difliculty  in 
demonftrating  the  exiftcnce  of  any  thing  external  to  us. 

In  our  dreams  we  cannot  determine  this  circumftance,  bc- 
caufe  our  power  of  volition  is  fufpended,  and  the  ftimuli  of  ex- 
ternal objefts  are  excluded  ;  but  in  our  waking  hours  we  can 
compare  our  ideas  belonging  to  one  fenfe  with  thofe  belonging  to 
another,  and  can  thus  diftinguiih  the  ideas  occafioned  by  irrita- 
tion from  thofe  excited  by  fenfation,  volition,  or  aflbciation. 
Thus  if  the  idea  of  the  fweetnefs  of  fugar  (hould  be  excited  in 
our  dreams,  the  whitenefs  and  hardnefs  of  it  occur  at  the  fame 
time  by  aflbciation  ;  and  we  believe  a  material  lump  of  fngar 
prefant  before  us.     But  if,  in  our  waking  hours,  the  jdca  of  the 
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fweetnefs  of  fugar  occurs  to  us,  the  ftimuli  of  furrounding  ob- 
je£ls9  as  the  edge  of  the  tabic,  on  which  we  prcfs,  or  green 
colour  of  the  grafs,  on  which  we  tread,  prevent  the  other  ideas 
of  the  hardnefs  and  whitencfs  of  the  fugar  from  being  excited 
by  aflbciation.  Or  if  thef  ihould  occur,  we  voluntarily  com- 
pare them  with  the  irritative  ideas  of  the  table  or  grafs  above 
mentioned,  and  deteA  their  fallacy.  We  can  thus  diftinguiih 
the  ideas  caufed  by  the  ftimuli  of  external  objefls  from  thofe, 
which  are  introduced  by  aiTociation,  fenfation,  or  volition  ;  and 
during  our  waking  hours  can  thus  acquire  a  knowledge  of  the 
external  world.  Which  neverthelefs  we  cannot  do  in  our 
dreams,  becaufe  we  have  neither  perceptions  of  external  bodies^ 
nor  the  power  of  volition  to  enable  us  td  compare  them  with 
the  ideafl  of  imagination. 

UL  O/FtfiM. 

Ov%  eyes  obfcnrc  a  difierence  of  colour,  or  of  fhadc,  in  the 
prominences  and  depreflions  of  objcfls,  and  that  thofe  ihades 
uniformly  vary,  when  the  fenfc  of  touch  obferves  any  variation. 
Hence  when  the  retina  becomes  ftimulated  by  colours  or  (hades 
of  light  in  a  certain  form,  as  in  a  circular  (pot ;  we  know  by 
experience,  that  this  is  a  (ign,  that  a  tangible  body  is  before  us  ; 
and  that  its  figure  is  re(embled  by  the  miniature  figure  of  the 
part  of  the  organ  of  vifion,  that  is  thus  ftimulated. 

Here  whilft  the  ftimulated  part  of  the  retina  rcfembles  exaft- 
ly  the  vi(ible  figure  of  the  whole  in  miniature,  the  various  kinds 
o£  ftimuli  from  difierent  colours  mark  the  vifible  figures  of  the 
minuter  parts  $  and  by  habit  we  inftantly  recall  me  tangible 
figures. 

Thus  when  a  tree  is  the  objeft  of  fight,  a  part  of  the  retina 
refembling  a  flat  branching  figure  is  ftimulated  by  various  (hades 
of  colours  i  but  it  is  by  fuggeftion,  that  the  gibbofity  of  the 
tree,  and  the  mofs,  that  fringes  its  trunk,  appear  before  us. 
The(e  are  ideas  of  fuggeftion,  which  we  feel  or  attend  to,  afTo- 
dated  with  the  motions  of  the  retina,  or  iiritative  ideas,  which 
we  do  not  attend  to. 

So  that  though  our  vifible  ideas  refemble  in  miniature  the 
outline  of  the  figure  of  coloured  bodies,  in  other  refpcfts  they 
ierve  only  as^  a  language,  which  by  acquired  aflTociations  intro- 
'  ducc  the  tangible  ideas  of  bodies.  Hence  it  is,  that  this  fenfe 
is  fo  readily  deceived  by  the  art  of  the  painter  to  our  amufe- 
ment  and  inftrufiion.  The  reader  will  fiind  much  very  curious 
knowledge  on  this  fubjcA  in  Bi(hop  Berkeley's  EiTay  on  Vifion, 
a  work  of  great  ingenuity. 

The 
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The  immediate  objefl  however  of  the  fenfe  of  vifion  is  light ; 
this  fluid,  though  its  velocity  is  Co  great,  appears  to  have  no  per- 
ceptible mechanical  impulfe,  as  was  mentioned  in  the  third 
Seiflion,  but  feems  to  ftimulate  the  retina  into  animal  motion 
by  its  tranfmiffiort  through  this  part  of  the  fenfbrium  :  for 
though  the  eyes  of  cats  or  other  animals  appear  luminous  in  ob- 
fcurc  places  ;  yet  it  is  probable,  that  none  of  the  light,  which 
falls  on  the  retina,  is  rcfletfled  from  it,  but  adheres  to  or  enters 
into  combination  with  the  choroidc  co:^t  behind  it. 

The  combniation  of  the  particles  of  light  with  opaque  bodies^, 
and  therefore^  with  the  choroide  coat  of  the  eye,  is  evinced  from 
the  heat  which  is  given  out,  as  in  other  chemical  combinations. 
For  the  fun-beams  communicate  no  heat  in  their  paflTage  through 
tranfparent  bodies,  with  which  they  do  not  combine,  as  the  air 
continues  cool  even  in  the  focus  of  the  largeft  burning-glaflcs, 
which  in  a  moment  vitrifies  a  particle  of  opaque  matter* 

IV.  Of  the  Organ  of  Hearing. 

It  is  generally  believed,  that  tlie  tympanum  of  the  car  vi* 
braics  mechanically,  when  expofed  to  audible  founds^  like  the 
firings  of  one  mufical  inftrument,  when  the  fame  notes  arc 
(truck  upon  another.  Nor  is  this  opinion  improbable,  as  the 
mufcles  and  cartilages  of  the  larinx  are  employed  in  producing 
variety  of  tones  by  mechanical  vibration  :  fo  the  mufcles  and 
bones  of  the  ear  feem  adapted  to-  increafe  or  diminilh  the  ten- 
Con  of  the  tympanum  for  the  purpofes  of  fimilar  mechanical 
vibrations. 

But  it  appears  from  diflcftion,  that  the  tympanum  is  not  the 
immediate  organ  of  hearing,  but  that,  like  the  humours  and  cor- 
nea of  the  eye,  it  is  only  of  ufc  to  prepare  the  objeft  for  the 
immediate  organ.  For  the  portio  mollis  of  the  auditory  nerve 
is  not  fpread  upon  the  tympanum,  but  upon  the  veftibulum,  and 
cochlea,  and  femi-circular  canals  of  the  car  5  while  between  the 
tympanum  and  the  expanfion  of  the  auditory  nerve  the  cavity  is 
faid  by  Dr.  Cotunnus  and  Dr.  Mechel  to  be  filled  with  water  ; 
as  they  had  frequently  obfervcd  by  freezing  the  heads  of  dead 
animals  before  they  diflefted  them  ;  and  water  being  a  more 
dcnfe  fluid  than  air  is  much  better  adapted  to  the  propagation 
of  vibrations.  We  may  add,  that  even  the  external  opening  of 
the  ear  is  not  abfolutely  neceflary  for  the  perception  of  found : 
for  fome  people,  who  from  thefe  defers  would  have  been  com- 
pletely deaf,  have  diftinguiflied  acute  or  grave  founds  by  the  tre- 
mours  of  a  ftick  held  between  their  teeth  propagated  along  the 
bones  of  the  head,  (Hallcr.  Phyf.  T.  V.  p-  %9sy 

Hence 
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Hence  it  appears^  that  the  immediate  organ  of  hearing  i$ 
not  affefted  by  the  particles  of  the  air  themfelves,  but  is  ftimu* 
lated  into  animal  motion  by  the  vibrations  of  them.  And  it  id 
probable  from  the  loofe  bones,  which  are  found  in  the  heads  o£ 
fome  fiihes,  that  the  vibrations  of  virater  are  fenlible  to  th«  in« 
habitants  of  that  clement  by  a  fimiiar  organ. 

The  motions  of  the  atmofphere,  which  we  become  acquainted 
with  by  the  fenfc  of  touch,  are  combined  with  its  folidity^ 
weight,  or  vis  inertiae  ;  whereas  thofe,  that  are  perceived  by 
this  organ,  depend  alone  on  its  elafticity.  But  though  the  yit 
braiion  of  the  air  is  the  immediate  obje£k  of  the  ienfe  of  hear« 
ing,  yet  the  ideas,  we  receive  by  this  fenfe,  like  thofe  received 
from  light,  are  only  as  a  language,  which  by  acquired  aflbcia* 
tions  acquaints  us  with  thofe  motions  of  tangible  bodies,  which 
depend  on  their  elafticity  ;  and  which  we  bad  before  learned 
by  cur  fcnfe  of  touch. 

V.  Of&mtllandofTaflt. 

The  ob]e<^  of  fmeU  are  diflblved  in  the  fluid  atmofpherc# 
and  tliofe  of  tafte  in  the  faliva,  or  other  aqueous  fluid,  for  the 
better  diffufmg  them  on  their  refpe^live  organs,  which  feem  to 
be  ilimulatcd  into  animal  motion  perhaps  by  the  chemical  af» 
iiiiities  of  thefe  particles,  wliich  conftitute  the  fapidity  and  odo^ 
Tc  llty  oi  bodies,  with  the  nerves  of  fenfe,  which  perceive  thenu 

Mr.  Volta  has  lately  obferved  a  curious  circumftance  relative 
to  our  fenfe  of  tafte.  If  a  bit  of  clean  lead  and  a  bit  of  cleaa 
fJver  be  feparately  appUed  to  the  tongue  and  palate  no  tafte  is 
j^  erceived  5  but.  by  applying  them  in  contact  in  refpedl  to  the 
parts  out  of  the  mouth,  and  nearly  fo  in  refpe£t  to  the  parts, 
which  are  immediately  applied  to  the  tongue  and  palate,  a  fa* 
liuc  or  acidulous  tafte  is  perceived,  as  of  a  fluid  like  a  ftream  of 
elctlricity  pafling  from  one  of  them  to  the  other.  This  new 
application  of  the  fenfe  of  tafte  deferves  further  inveftigation, 
as  it  may  acquaint  us  with  new  properties  of  matter. 

From  the  experiments  above  mentioned  of  Galvaiii,  Volta, 
Towler,  and  others,  it  appears,  tliat  a  plate  of  zinc  and  a  plate  of 
llJver  have  greater  effe£t  than  lead  and  filver.  If  one  edge  of  a 
plate  of  filver  about  the  fize  of  half  a  crown-piece  be  placed  up- 
on the  tongue,  and  one  edge  of  a  plate  of  zinc  about  the  fam« 
fizc  beneath  the  tongue,  and  if  their  oppofite  edges  are  then 
brought  into  contaft  before  the  point  of  the  tongue,  a  tafte  is 
perceived  at  the  moment  of  their  coming  into  contact  j  fecond- 
ly,  if  one  of  the  above  plates  be  put. between  the  upper  lip  and 
the  gum  of  the  fore-teeth,  and  the  other  be  placed  under  the 
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tongue,  and  their  exterior  edges  be  then  brought  into  Gontaft  in 
a  darkifti  room)  a  flafli  of  Ji^ht  is  perceived  in  the  eyes. 

Tliefc  effcfts  I  imagine  only  fliew  the  fcnfibility  of  our  nerves 
of  fenfc  to  very  fmall  quantities  of  the  eledric  fluid,  as  it  paffcs 
through  them  ;  for  I  fuppofe  thefe  fenfations  are  occafioned  by 
flight  ele£lric  (hocks  produced  in  the  following  manner.  By 
the  experiments  publiihed  by  Mr.  Bennet,  with  his  ingenious 
doublcr  of  eleflricity,  which  is  the  greatclt  difeovery  made  in 
that  fcience  fince  the  coated  jar,  and  the  eduftion  of  lightning 
from  the  flties,  it  appears  that  zinc  was  always  found  minus, 
and  filver  was  always  found  plus,  when  both  of  them  were  in 
their  feparate  ftate.  Hence,  when  they  are  placed  in  the  man- 
ner above  defcribed,  as  foon  as  their  exterior  edges  come  near- 
ly into  contad,  fo  near  as  to  have  an  extremely  thin  plate  of  air 
between  them,  that  plate  of  air  becomes  charged  in  the  fame 
manner  as  a  plate  of  coated  glafs  ;  and  is  at  dbe  fame  indaiu 
difcharged  through  the  nerves  of  tafte  or  of  fight,  and  gives  the 
fenfations,  as  above  defcribed,  of  light  or  of  faporofity ;  and  on- 
ly fliews  the  great  fenfibility  of  thefe  organs  of  fcnfe  to  the  ftim- 
ulus  of  the  electric  fluid  in  fuddenly  pafllng  through  them. 

VI.  0/tbtSenfie/Htat.     ■ 

There  are  many  experiments  in  chemical  writers,  that  evince 
the  exiftcnce  of  heat  as  a  fluid  element,  which  covers  and  per- 
vades all  bodies,  and  is  attrafted  by  the  folutions  of  fome  of 
them,  and  is  detruded  from  the  combination  of  others.  Thus 
from  the  combinations  of  metals  with  acids,  and  from  thofe 
combinations  of  animal  fluids,  which  are  termed  fecretions,  this 
fluid  matter  of  heat  is  given  out  amongil  the  neighbouring  bod- 
ies ;  and  in  the  folutions  of  falts  in  water,  or  of  water  in  air,  ft 
is  abforbed  from  the  bodies,  that  furround  them  ;  whilil  in  its 
facility  in  paffing  through  metallic  bodies,  and  its  difficulty  in 
pervading  rcfins  and  glafs,  it  refembles  the  properties  of  the 
eleftric  aura  5  and  is  like  that  excited  by  fridion,  and  feems 
like  that  to  gravitate  amongft  other  bodies  in  its  uncombined 
ftate,  and  to  find  its  equilibrium.  • 

There  is  no  circumftance  of  more  confequence  in  the  animal 
economy  than  a  due  proportion  of  this  fluid  of  heat  \  for  the 
digeflion  of  our  nutriment  in  the  ftomach  and  bowels,  and  the 
proper  qualities  of  all  pur  fecreted  fluids,  as  they  are  produced 
or  prepared^partly  by  animal  and  partly  by  chemical  procefles, 
depend  much  on  the  quantity  o^  heat ;  the  exccfs  of  which,  or 
its  deficiency,  alike  gives  us  pain,  and  induces  us  to  avoid  the 
circumftances    that  occafion  them.     And  in  this  the  percep- 
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tion  of  heat  eflentially  differs  from  the  perceptions  of  the  fenfe 
of  touch,  as  w^  receive  pain  from  too  great  preffure  of  folid 
bodies,  but  none  from  the  abfcnce  of  it.  It  is  hence  probable, 
that  nature  has  provided  us  with  a  fct  of  nerves  for  the  percep- 
tion of  this  fluid,  which  anatomifts  have  not  jret  attended  to. 

There  may  be  fame  difficulty  in  the  proof  of  this  aflcrtion  ; 
if  we  look  at  a  hot  fire,  we  experience  no  pain  of  the  optic 
nerve,  though  the  heat  along  with  the  light  muft  be  concentra- 
ted upon  it.  Nor  does  warm  water  or  warm  oil  poured  into 
the  ear  give  pain  to  the  organ  of  hearing  ;  and  hence  as  thcfe 
organs  of  fenfe  do  not  perceive  fmall  exceflcs  or  deficiencies  of 
heat  ;  and  as  heat  has  no  greater  analogy  to  the  folidity  or  to 
the  figures  of  bodies,  than  it  has  to  their  colours  or  vibrations  ; 
there  fecms  no  fufficient  reafon*  for  our  afcribing  the  perception 
of  lieat  and  cold  to  the  fenfe  of  touch  5  to  which  it  has  gener- 
ally been  attributed,  either  becaufe  it  is  diffufcd  beneath  the 
whole  fkin  like  the  fenfe  of  touch,  or  owing  to  the  inaccuracy  of 
our  obfervations,  or  the  defeft  of  our  languages. 

There  is  another  circumftancc  would  induce  us  to  believe, 
thar  the  perceptions  of  heat  and  cold  do  not  belong  to  the  or- 
gan of  touch  ;  (ince  the  teeth,  which  are  the  lead  adapted  for 
the  perceptions  O^folidity  of  figure,  are  the  moft  fenfi  ic  to  heat  or 
cold  ;  whence  we  «rc  forewarned  from  fwallowing  thofe  mate- 
rials, whofe  degree  of  coldnefs  or  of  heat  irould  injure  our  ftom- 
achs. 

ITie  following  is.  an  extraft  from  a  letter  of  Dr.  R.  W.  Dar- 
win, of  Shrewfbury,*when  he  was  a  fludent  at  Edinburgh.  <«  I 
made  an  experiment  yefterday  in  our  hofpital,  which  much  fa- 
vours your  opinion,  that  the  fenfation  of  heat  and  of  touch  de- 
pend on  different  fets  of  nerves.  A  man  who  had  lately  recov- 
ered from  a  fever,  and  was  ftill  weak,  was  feized  with  violent 
cramps  in  his  legs  and  feet ;  which  were  removed  by  opiates, 
except  that  one  of  his  feet  remained  infenfible.  Mr.  Ewart 
prickejd  him  with  a  pin  in  five  or  fix  places,  ^nd  the  patient  de- 
clared he  did  not  feel  it  in  the  leafl,  nor  was  he  fenfible  of  a  very 
finart  pinch*  I  then  held  a  red-hot  poker  at  fome  diftance,  and 
brought  it  gradually  nearer  till  it  came  within  three  inches, 
when  he  aflferted  that  he  feh  it  quite  diftin£lly.  I  fuppofe  fome 
violent  irritation  on  the  nerves  of  touch  had  caufed  tlie  cramps, 
and  had  left  them  paralytic  ;  while  the  nerves  of  heat,  having 
fufifered  no  increafed  ftimulus,  retained  their  irritability." 

Add  to  this,  that  the  lungs,  though  eafily  ftimulated  into  in- 
flamznarion,  are  not  fenfible  to  heat.    See  Clafs  III.  i*  i.  lo. 
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,  T1115  organ  of  touch  is  properly  the  fcnfc  of  prcflure,  but  the 
mufcular  fibres  themfelves  conftitute  the  organ  of  fenfe,  that 
feels  e^tenfion.  The  fcnfe  of  preflurc  is  always  attended  with 
the  ideas  of  the  figure  and  folidity  of  th^  objed:,  neither  of 
which  accompany  our  perception  of  extenfiori.  The  whole  fct 
of  mufcles,  whether  they  are  hollow  ones,  as  the  heart,  arteric% 
nod  intefttnes,  or  longitudinal  ones  attached  to  bones,  contraA 
themielveSi  whenever  they  are  ilimulated  by  forcible  elonga- 
tion ;  and  it  is  obfervable,  that  the  white  mufcles,  which 
cenftitute  the  arterial  fyftem^  feem  to  be  excited  into  contract 
tion  from  no  other  kinds  of  ftimulus,  according  to  the  expert* 
ments  of  Haller.  And  hence  the  violent  pain  in  fome  inflam. 
mations,  as  m  the  paronydiia,  obtains  immediate  relief  by  cut^ 
ting  the  membrane,  that  was  ihctched  by  the  tumour  of  the 
fubjacent  parts. 

Hence  the  whole  mufcular  fyfhrm  may  be  confidered  as  one 
organ  of  fenfe,  and  the  various  attitudes  of  the  body,  as  ideas  be« 
longing  to  this  organ,  of  many  of  which  we  are  hourly^on- 
fcious,  while  many  others,  like  the  irritative  ideas  of  the  odicr 
ienfes,  are  performed  without  our  attention. 

When  the  mufcles  of  the  heart  ceafe  to  'a£^,  the  refluent 
blood  again  diftends  or  elongates  them  ;  and  thus  irritated  they 
contraft  as  before.  The  fame  happens  to  the  arterial  fyftcm, 
and  J  fuppofe  to  the  capillaries,  inteftines,  and  various  glands  of 
ijut  body. 

When  the  quantity  of  urine,  or  of  ejccrement,  diftends  the 
bladder,  or  re^m,  mofe  parts  contra£l,  and  exclude  their  con* 
tents,  and  many  other  muibles  by  aflbciation  a&  along  with 
them  \  but  if  dwfe  evacuations  are  not  foon  complied  with» 

Eain  is  produced  by  a  little  further  extenfion  of  the  mufcular  fi« 
res  ;  a  fimibr  pain  is  caufed  in  the  mufcles,  when  a  limb  is 
much  extended  for  the  rcdudidn  of  diflocated  bones  %  and  in 
the  puniihmcnt  of  the  rack  :  and  in  the  painfui  cramps  of  the 
<:alf  of  the  leg,  or  of  other  mufcles,  for  a  greater  degree  of  con- 
tra^ion  of  a  mufck,  than  the  movement  of  the  two  bones,  to 
which  its  tnds  are  affixed,  will  admit  of,  muft  give  fimilar  pain 
to  that,  which  is  product  by  extending  it  beyond  its  due 
Jength-  And  the  pain  fix>m  punftures  or  incifions  arifcs  from 
the  diftention  of  the  fibres,  as  the  knife  paflcs  through  them  \ 
for  it  nearly  ceafes  as  foon  as  the  divifion  is  completed. 

All  thefc  motions  of  the  mufcles,  that  are  thus  naturally  ex- 
cited by  the  ftimulus  of  diftending  bodies,  are  alfo  liable  to  be 
called  into  itrong  action  by  their  catenation  with  the  irritations 
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or  fenfations  prodaccd  by  the  momentum  of  the  progreffive  par- 
ticles of  blood  in  the  arteries,  as  in  inflammatory  fevers,  or  by 
acrid  fubftanccs  on  other  fenfiWe  organs,  as  in  the  ftrangury,  or 
tenefmust  or  cholera. 

We  fliall  concltt<fe  this  aca)unt  of  the  fcnfe  of  extenfion  by 
obfcnring,  that  the  want  of  its  objeft  is  attended  with  a  difagree- 
able  fen&don,  as  well  as  the  excefs  of  it.  In  thofe  hollow  mu& 
cles,  which  have  been  accuftomed  to  it,  this  dilagreeablc  fenfa. 
tion  is  called  faintnefs,  cmptinefs,  and  finking ;  and,  when  it 
arifes  to  a  certain  degree,  is  attended  with  fyncope,  or  a  total 
qoieScence  of  all  motions,  but  the  internal  irritative  ones,  as 
happens  from  fadden  lob  of  bloody  or  in  the  operation  of  tap- 
ping in  the  diopfy. 

VHL  Oftif  Appetites  of  Hunger,  Tbir/f,  Heat^  Epeienjlon,  the  watU 
ifFreJb  Mr,  Animal  Love,  and  the  Sucklitig  of  Children* 

HuNGBR  is  nioft  probably  perceived  by  thofe  numerous  rami« 
ficattons  of  nerves  that  arc  feen  about  the  upper  opening  of  the 
ftomadi ;  and  third  by  the  nerves  about  the  fauces,  and  the  top 
of  the  gula.  The  ideas  of  thefe  fenfes  are  few  in  the  generality 
pf  manldnd,  but  are  more  numerous  in  thofe,  who  by  difeafe,  or 
indolgence,  define  particular  kinds  of  foods  or  liquids. 

A  feafe  of  heat  has  already  been  fp<^n  of,  which  may  with 
propriety  be  called  an  appetite,  as  we  painfully  defirc  it,  when  it 
is  deficient  in  quantity. 

The  fcnfe  of  extenfion  may  be  ranked  amongft  thefe  appc* 
tites,  fince  the  deficiency  of  its  objeft  gives  difagreeabie  fenfa- 
tion  ;  when  this  happens  in  the  arterial  fyflem,  it  is  called  faint« 
nefst  and  fccms  to  bear  fome  analogy  to  hunger  and  to  cold  ; 
which  like  it  are  attended  with  emplinefs  of  a  part  of  the  vafca«> 
hr  fyftem. 

The  fenfe  of  want  of  firefii  air  has  not  been  afttended  to,  but 
is  as  diftin£l  as  the  others,  and  the  firft  perhaps  that  we  experi- 
ence after  our  nativity ;  from  the  want  of  the  objcft  of  thi« 
fenfe  many  difeafes  are  produced,  as  the  jail-fever,  plague,  and 
other  epidemic  maladies.  Animal  love  is  another  appetite, 
which  occtnrs  later  in  life,  and  the  females  of  ladiferous  animals 
have  another  natural  inlet  of  plcafure  or  pain  from  the  fuckling 
their  offspring.  The  want  of  which,  either  owing  to  the  death 
of  their  progeny,  or  to  the  fafhion  of  their  country,  has  been  fa^ 
tal  to  many  of  the  fex.  The  males  haye  aUb  perioral  glands, 
which  are  frequently  turgid  with  a  thin  milk  at  their  nativity^ 
and  are  furniihed  with  nipples,  which  ereft  on  titillation  like 
thofe  of  the  female  ^  but  which  fecm  now  to  be  of  no  further 
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ufc,  owing  perhaps  to  fome  change  which  thefc  animals  have 
undergone  in  the  gradual  progrcffion  of  the  formation  of  the 
earth,  and  of  all  that  it  inhabit. 

Thefc  feven  laft  mentioned  fenfes  may  properly  be  termed 
appetites,  as  they  differ  from  thofc  of  touch,  fight,  hearing,  tafte, 
and  fmell,  in  this  refpcft  j  that  they  are  affefted  with  pain  as 
well  by  the  defeft  of  their  objcSs  as  by  the  cxcefs  of  them, 
which  is  not  fo  in  the  latter.  Thus  cold  and  hunger  give  us 
pain,  as  well  as  an  excefs  of  heat  or  fatiety  5  but  it  is  not  fo 
with  darknefs  and  filence. 

IX.  Before  we  conclude  this  Seftion  on  the  organs  of  fenfe, 
we  muft  obferve,  that,  as  far  as  we  know,  there  are  many  more 
fenfes  than  have  been  here  mentioned,  as  every  gland  feems  to 
be  influenced  to  feparate  from  the  blood,  or  to  abforb  from  the 
cavities  of  the  body,  or  from  the  atmofphere,  its  appropriated 
fluid,  by  the  ftimulus  of  that  fluid  on  the  living  gland  ;  and  not 
by  mechanical  capillary  abforption,  nor  by  chemical  affinity. 
Hence  it  appears,  that  each  of  thefe  glands  muft  have  a  peculiar 
organ  to  perceive  thefe  irritations,  but  as  thefc  irritations  are  not 
fuccccdcd  by  fenfation,  they  have  not  acquired  the  names  of 
fenfes. 

However  when  thefe  glands  are  excited  into  motions  ftronger 
than  ufual,  cither  by  the  acrimony  of  their  fluids,  or  by  their 
own  irritability  being  much  increafed,  then  the  fenfation  of  pain 
is  produced  in  them  as  in  all  the  other  fenfes  of  the  body  5  and 
thefe  pains  are  all  of  diflcrent  kinds,  and  hence  the  glands  at 
this  time  really  become  each  a  different  organ  of  fenfe,  though 
thefe  different  kinds  of  pain  have  acquired  no  names. 

Thus  a  great  excefs  of  light  does  not  give  the  idea  of  light  but 
of  pain  5  as  in  forcibly  opening  the  eye  when  it  is  much  infla- 
med. The  great  excefs  of^preffure  or  diftention,  as  when  the 
point  of  a  pin  is  prcffed  upon  our  fldn,  produces  pain,  (and  when 
this  pain  of  thd  fenfe  of  diftenrion  is  flighter,  it  is  termed  itch- 
ing, or  tickling),  without  any  idea  of  folidity  or  of  figure  :  an 
excefs  of  heat  produces  fmarting,  of  cold  another  kind  of  pain ; 
it  is  probable  by  this  fenfe  of  heat  the  pain  produced  by  cauftic 
bodies  is  perceived,  and  of  eleftricity,  as  all  thefe  are  fluids,  that 
permeate,  diftend,  or  decompofc  the  parts  that  feel  them. 
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SECT.      X\^ 

OF    THE   CLASSES   OF   IDEAS. 

L  I.  Id^as  received  in  tribes,  2.  TVe  combine  themfurtheTi  or  ah^ 
Jlra&  from  ihefe  tiihesn  3.  Complex  ideas •*  4.  Compounded 
ideas.  5.  Simple  ideas y  modes yfubjlances^  relations,  general  ideas m 
6.  Ideas  of  reflexion.  7,  Memory  and  imagination  imperft3ly 
defined*  Ideal  prefence.  Memorandum^rings.  II.  i.  Irrita* 
tixfe  ideas.  Perception,  2.  Senfitive  ideas,  imagination,  3. 
Voluntary  ideas,  recolleElion,  4.  AJfociated  ideas,  fuggefiion. 
III.  I.  Definitions  of  perception,  memory,  2.  Reafoning,  judg^ 
tntnt,  doubting,  di/linguijbing,  comparing,  3.  Invention,  4* 
Omfcioufnefs,     5.  ^dentity,     6.  Lctpfe  of  time,      7.  FreeviilL 

1.  I.  As  the  conftituent  elements  of  the  material  world  are 
only  perceptible  to  our  organs  of  fenfe  in  a  ftate  of  combination ; 
if  follows,  that  the  ideas  or  fenfual  motions  e3ccited  by  them,  are 
never  received  fingly,  but  ever  with  a  greater  or  lefs  degree  of 
combination.  So  the  colours  of  bodies  or  their  hardneifes  oc* 
CUT  with  their  figures :  every  fmell  and  tafte  has  its  degree  of 
pungency  as  well  as  its  peculiar  flavour  :  and  each  note  in  mufic 
is  combined  with  the  tone  of  fome  indrument^  It  appears  from 
hence,  that  we  can  be  fendble  of  a  number  of  ideas  at  the  fame 
time,  fuch  as  the  whitenefs,  hardnefs,  and  coldnefs  of  a  fnow- 
ball,  and  can  experience  at  the  fame  time  many  irritative  ideas 
of  furroanding  bodies,  which  we  do  not  attend  to,  as  mentioned 
in  Se£tion  VII.  3.  2.  But  thofe  ideas  which  belong  to  the  fame 
fenfe,  fcem  to  be  more  eafily  combined  into  fynchronous  tribes, 
than  thofe  which  were  not  received  by  the  fame  fenfe,  as  we 
can  more  eafily  think  of  the  whitenefs  and  figure  of  a  lump  of 
fugar  at  the  fame  time,  than  the  whitenefs  and  fweetnefs  of  it. 

2.  As  thefe  ideas,  or  fenfual  motions,  are  thus  excited  with 
greater  or  lefs  degrees  of  combination  ;  fo  we  have  a  power, 
when  we  repeat  them  either  by  our  volition  or  fenfation,  to  in- 
creafe  or  diminifh  this  degree  of  combination,  that  is,  to  form 
compounded  ideas  from  thofe,  which  were  more  fimple ;  and  ab- 
ftra£l  ones  from  thofe,  which  were  more  complex, -when  they 
were  firft  excited ;  that  is,  we  can  repeat  a  part  or  the  whole  of 
thofe  fenfual  motions,  which  did  conftitute  our  ideas  of  percep- 
tion 5  and  the  repetition  of  which  now  conftitutes  our  ideas  of 
recolIe£lion,  or  of  imagination. 

3.  Thofe  ideas,  which  we  repeat  witl^out  change  of  the  quan- 
^ty  of  that  combination,  with  which  we  firft  received  them,  are 
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caDed  complex  ideas,  as  when  you  rccolIc£l  Weftminftcr  Ab- 
bey, or  the  planet  Saturn  :  but  it  muft  be  obfisrved,  that  thefe 
complex  ideas,  thus  re-excited  by  volition,  fenfation,  or  aflbcia* 
tion,  are  fcldom  perfecl  copies  <rf  their  correfpondent  percep- 
tions, except  in  our  dreams,  where  other  external  objecfls  do  not 
detra£l  our  attention. 

4.  Thofe  ideas}  which  arc  more  comple jt  than  the  natural  ob- 
je£ts  that  iiril  excited  them,  have  been  called  compounded  ideas, 
ds  when  we  think  of  a  fphinx,  or  griffin. 

5.  And  thofe  that  are  Icfs  complex  than  the  correfpondent 
natural  objefts,  have  been  termed  abltradbed  ideas :  thus  fweet- 
ncfs,  and  whitenefs,  and  folidity,  are  received  at  the  fame  time 
from  a  Jump  of  fugar,  yet  I  can  recoUeil  any  of  thefe  qualities 
without  thinking  of  the  others,  that  were  excited  along  with 
diem.     SeeSeft.  XVI.  17.  ^ 

When  ideas  are  fo  far  ab(lra£i;ed  as  in  the  above  example, 
they  have  been  termed  fimple  by  the  writers  of  metaphyfics,  and 
feem  indeed  to  be  more  complete  repetitions  of  the  ideas  or  fcn- 
fual  motions,  originally  excited  by  external  obje£ls« 

Other  ciafles  of  thefe  ideas,  where  the  abftraflion  has  not  been 
fo  great,  have  been  termed,  by  Mr.  Locke,  modes,  fubftances, 
and  relatione,  but  they  fccm  only  to  diflfer  in  their  degree  of  ab- 
ftra^^ion  from  the  complex  ideas  that  were  at  firft  excited  ^  for 
as  thefe  complex  or  natural  ideas  are  themfelves  imperfeft  copies 
of  their  correfpondent  perceptions,  fo  thefe  abftracl  or  general 
ideas  arc  only  ftill  more  imperfeft  copies  of  the  fame  percep- 
tions. Thus  when  I  have  feen  an  objeft  but  once,  as  a  rhinoce- 
tos,  my  abftradt  idea  of  this  animal  is  the  fame  as  my  complex 
one.  I  may  think  more  or  lefs  diilinftly  of  a  rhinoceros,  but  it 
is  the  very  rhinoceros  that  I  (aw,  or  fome  part  or  property  of 
him,  which  recurs  to  my  mind. 

But  when  any  clafs  of  complex  objefts  becomes  the  fubjeft  of 
converfation,  of  which  I  have  feen  many  individuals,  as  a  caftlc 
or  an  army,  fome  property  or  circumftance  belonging  to  it  is 
peculiarly  alluded  to  ^  and  then  I  feel  in  my  own  mind,  that  my 
abRraft  idea  of  this  complex  objeft  i^  oaly  an  idea  of  that  part, 
property,  or  attitude  of  it>  that  employs  the  prefent  converfation, 
and  varies  with  every  fentence  that  is  fpoken  concerning  it.  So 
if  any  one'ihould  fay,  **onc  may  fit  upon  a  horfe  fafer  than  on 
a  camel,"  my  abftraft  idea  of  the  two  animals  includes  only  an 
outline  of  the  level  back  of  the  one,  and  the  gibbofity  on  the 
back  of  the  other.  What  noife  is  that  in  the  ftreet  ?— Some 
horfes  trotting  over  the  pavement.  Here  my  idea  of  the  horfes 
includes  principally  the  fhape  and  motion  of  their  legs.  So 
alfo  the  abftra<^  ideas  of  goodneft  and  courage  are  ftill  more  im- 
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petf^  tcprcfcntationa  of  the  ofc|ed9  they  ^itt  tectived  frorti  i 
for  hare  we  abftraA  the  material  parti,  and  recoiled  only  the 
qualities 

Thus  we  s^bftraA  fo  mueh  from  fbnie  of  dttr  cdiUplex  ideas) 
that  at  length  it  becomes  dlfficuk  to  determine  of  what  percept 
tion  they  partake ;  and  in  many  inftances  oUr  ideal  feerins  to  b^ 
no  odier.  than  of  the  ibund  or  letters  of  the  word,  that  (lands 
for  the  colie£tite  tribe,  of  which  we  are  faid  to  hare  an  lbftr^£te4 
idea,  as  noun,  verb,  chimaera,  apparitiom 

B(|r.  Home  Tooke  iUo,  iii  hit  Diyerfions  of  Parleys  ha3  Very 
ingo^oiifty  ihewn,  that  what  were  called  general  ideas,  ate  iii 
reality  only  general  terms  j  or  woids  trhich  fignify  atiy  parts  of 
a  conaplex  obje^  Wheace  arifts  mudi  error  In  Otii*  vefbal 
Tcafoding,  as  the  iame  word  has  diStrent  fignificationj.  And 
bence  £ak,  who  can  think  without  words,  reason  more  accii^ 
ratdy  tfaandiofei  who  only  compare  the  ideas  faggefted  by 
words  $  1  rare  faculty,  whicb  difttnguifbes  the  writers  of  phi- 
lofophy  from  thofe  of  fophiftry.    See  Clafs  lit.  2:  2.  j. 

6.  Ideas  have  been  dirided  into  thole  of  perception  aiid  thofe 
of  reflexion,  Imt  as  whatever  is  perceived  ^rnaft  be  external  to 
the  organ  that  perceires  it^  all  otnr  ideas  muft  originally  be  idea^ 
of  perception. 

7.  Odiers  have  dirided  otir  ideas  into  thofe  of  memory  and 
thofe  of  imagination ;  they  have  faid  that  a  tecoIle£lion  of  ideadi 
in  the  order  they  were  received  conftituteS  niemory,  and  with^ 
toot  that  order  imagtnatkm^)  but  all  the  ideas  of  imaj(inatiori)  cx^ 
fcepting  die  few  drat  are  termed  fimple  ideas,  are  part^  of  trains 
or  tribes  in. the  order  they  were  reeeived  ;  as  if  I  think  of  i 
ipbiox^  or  a  griffiii,  die  feir  face,  boibm,  wings,  clawsi  tail,  are 
all  complex  ideas  in  ibe  orcter  they  were  received  t  and  it  be- 
faores  the  writers,  who  adhere  to  this  definirion,  to  deterniine^ 
how  finall  the  ttains.  muft  be,  that  (hall  be  called  imagihation  ; 
and  how  great  thofe,  that  fhall  be  called  memory. 

Others  have  thought  d»t  the  ideas  of  memory  have  a  greater 
vivacity  than  thcde  (x  imagination :  but  the  ideas  of  a  perfon  ill 
fleep,  or  in  a  waking  reverie,  where  the  trains  conneoied  with 
fetifttioii  are  uninterrupted,  are  more  vivid  and  diftin(fl  than 
thofe  cf  monory,  fo  that  they  cannot  be  diftingniflied  by  thii 
Cxatenon* 

The  vei^  ingenious  audior  of  the  Elenietlts  df  Criticifm  has 
defcrifaed  what  he  conceives  to  be  a  fpecies  of  memory,  and  call* 
it  id^  pre&nce ;  but  the  inftances  he  produces  3rc  the  reveries 
of  fenfarion,  and  are  therefore  in  truth  connexions  of  the  imag- 
ination, though  they  are  recalled  iri  the  order  they  were  received. 

The  ideas  connected  by  aflbciation  are  in  common  difcourro; 

Vol.  I.  O  attributed 
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attributed  to  memory,  as  we  talk  of  memorandum-rings,  and 
tie  a  knot  on  our  handkerchiefs  to  bring  fometbing  into  our 
minds  at  a  diftancc  of  time.  And  a  fchool-boy  who  can  rep^t 
a  thoufand  unmeaning  lines  in  Lilly's  Grammar,  is  faid  to  have 
a  good  memory.  But  thefe  bay  been  already  (hewn  to  belong 
to  the  clafs  of  aflbciation ;  and  ire  termed  ideas  of  fuggeftion« 

II.  Laftly,  the  method  already  exphiined  of  ckfEng  ideas  into 
thofe  excited  by  irritation,  fenfation,  volition,  or  aflbciatic^,  wc 
hope  will  be  found  mcare  convenient  both  for  explaining  the 
operations  of  the  mind,  and  for  comparing  them  with  thofe  of 
the  body ;  and  for  the  illuftration  and  the  cure  of  the  flifeafes  of 
both,  and  which  we  fliajl  here  recapitulate. 

1.  Irritative  ideas  are  thofe,  which  are  preceded  by  irritation, 
which  is  excited  by  q)>je£l8  external  to  the  organs  of  fcnfe  :  as 
the  iHea  of  that  tree,  which  either  I  attend  to,  or  which  I  fliun 
in  walking  near  it  without  attention.  In  the  former  cafe  it  is 
termed  perception,  in  the  latter  it  is  termed  fimply  an  irritative 
idea. 

2.  Senfitive  ideas  are  thofe,  which  are  preceded  by  the  fen« 
fation  of  pleafure  or  pain  ;  as  the  ideas,  which  conftitute  our 
dreams  or  reveries,  this  is  called  imagination. 

3.  Voluntary  ideas  are  thofe,  which  are  preceded  by  voluntary 
exertion,  as  when  I  repeat  the  alphabet  backwards ;  this  is  call- 
ed recolicftion. 

4.  Aflociate  ideas  are  thofe,  which  are  preceded  by  other 
ideas  or  mufcular  motions,  as  when  we  think  over  or  repeat  the 
alphabet  by  rote  in  its  ufual  order ;  or  fing  a  tune  we  arc  accuf- 
tcmed  to  \  this  is  called  fuggeftion. 

III.  1 .  Perceptions  fignify  thofe  ideas,  which  are  preceded  by 
irritation  and  fucceeded  by  the  fenfation  of  pleafure  or  pain, 
for  whatever  excites  our  attention  tnterefts  us  j  that  is,  it  is  ac- 
companied with  pleafure  or  pain ;  however  flight  may  be  the 
degree  or  quantity  of  either  of  them. 

The  wprd  memory  includes  two  clafTes  of  ideas,  either  thofe 
which  are  ;preceded  by  voluntary  exertion,  or  thofe  which  are 
fuggefted  by  their  afibciations  with  other  ideas. 

2.  Rcafoning  is  that  operation  of  the  fenforium,  by  which  we 
excite  two  or  many  tribes  of  ideas  *, .  andth^n  re-excite  the  ideas, 
in  which  they  difier,  or  correfporicL  If  we  def  ermine  this  differ- 
ence, it  is  called  judgment;  if  "wc  in.  vain -erideayour  to  deter- 
mine it,  it  is  called  doubting.    • 

If  we  re-excited  the  ideas,  in  which  they  differ,  it  Is  called 
didinguiAiing.  If  vrc  re-excite  thofe  in  which  they  correfpond, 
it  is  called  comparing. 

3.  Invention  is  an  operation  of  the  fe&forium>  by  which  we 

voluntarily 
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voWnfarily  continue  to  excite  one  tn&i  of  idcasi  fuppofc  the  de- 
fign  of  raffing  water  by  a  machine  5  and  at  ^he  fame  time  attend 
to  all  other'idoi^,  which  are  connefted  withjJtiis  by  every  kind 
of  catenation ;  and  combine  or  feparatc  themrr49liintarily  tor  the 
puipoTe  of  obtaining  fome  end. 

*  For  wc'can  create  nothing  new,  we  can  only  combine  or  fepa- 
ratc the  ideas,  which  we  have  aheadjjrcceived  by  our  percep- 
tions :  thus  if  I  Mrifh  to  reprefent  a  monfter,  I  call  to  my  mind 
the  ideas  of  every  thing  difagreeable  and  horrible,  and  combine 
the  i^^nefs  and  gkittony  of  a  bog,  the  ftupidity  and  obftinacy 
of  aflnS)  with  the  fur  and  awkwardnefs  of  a  bear,  and  call  the 
newjffeibination  Caliban.      Yet  fuch  a  monfter  may  exift  in 


na^B,^all  his  attributes  are  parts  of  nature.  So  when  I  with 
to  ilpdffnt  «rery  thing,  that  is  excellent  and  amiable  ;  when  I 
combine  benevolence  with  cheerfulnefs,  wifdom>  knowledge, 
tafldjK,  beauty*  of  perfon,  and  elegance  of  manners,  and  a^ 
ciate^em  in*on^ady  as  a  pattern  to  the  world,  it  is  called  in- 
vention ;  yet  fucira  perfon  may  exift,— fuch  a  perfon  does  ex- 
ift ! — ^It  is >  who  is  as  much  a  monfter  as  Caliban. 

4.%|pi  refpe£l  to  confcioufnefs,  we  are  only  confcious  of  our 
exiftAce,  when  we  think  about  it  \  as  we  only  perceive  the 
» ^  lapfe^  time,  when  we  attend  to  it ;  when  we  are  bufied  about 
^  other  (fle^s,  neitlBr  the  lapfe  of  time  nor  the  confcioufnefs  of 
i  our  own^pAence  cm^occupy  our  attention.  Hence,  when  we 
think  of  fur  own  exKence,  xsre  only  excite  abftrafted  or  reflex 
ideas  (as  tl|^  are  terr*d),  of  our  principal  pleafures  or  pains,  of 
our  defires  or  averGons,  or  of  the  figure,  folidity,  colour,  or 
other  properties  of  our  bodies,  and  call  that  aft  of  the  fenfori- 
um  a  confcioufnefs  of  eur  exiftencc.  Some  philofophers,  I  be- 
lieve it  is  Des  Cartes,  has  faid,  «  I  think,  therefore  I  exift.'* 
But  this  is  not«Rght  reafrning,  becaufe  thinking  is  a  mode  of 
exiftence ;  and  ir^is  theiice  only  faying,  <<  I  exift,  therefore  I 
cxift."  For  there  'are  three  modes  of  exiftence,  or  in  the  lan- 
guagtof  graiifniari4i  three  kinds  of  verbs.  Firft,  fimply  I  am, 
or  ciS^  Secondly,  I  am  afting,  or  exift  in  a  ftate  of  aftivity, 
as  I  move.  Thirdly,  I  am  fuffering,  or  exift  in  a  ftate  of  being 
a£led  upon,  as  I  am  n^ed.  The  when,  and  the  where,  as  ap- 
plicable to^s  exiftence,  depends  on  the  fucceflive  motions  of 
our  own  o|^f  other  bodies ;  and  on  their  refpefiive  fituations, 
as  fijokeh  jfcSeft.  XIV.  2.  5. 

5*  Our^fntity  is  known  by  our  acquired  habits  or  catenated 
trains  of  ideas  and 'mufcnlar  motions;  and  perhaps,  when  we 
compare  iiifancy^with  old  age,  in  thofe  alone  can  our  identity  be 
fuppofed  to  exift.  For  what  fife  is  there  of  fimilitude  between 
ibf  firft  fycck  of  Uving  entity  and  the  mature  man  ? — every  dc- 

duftion 
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dui^ion  of  veafonini^  every  fentimeqt  or  paffion,  with  every  fibre 
of  the  corporeal  part  of  our  fyftenij  has  been  futye£t  almoft  to 
annual  mutation  i  while  fonoe  catenations  alone  ^f  our  ideas  anci 
niufcuiar  anions  have  continued  in  part  unchanged. 

By  the  faciiityi  with  which  we  can  in  oi^*  walking  hours  vol- 
untarily produce  certain  fuccefiive  trains  of  ideas,  we  know  by 
experience)  that  we  have  h^katt  reproduced  them  ^  that  is,  we 
are  confcious  of  a  time  of  our  e:(ifl;ence  previous  to  the  prefent 
time ;  that  is,  of  our  identity  now  and  heretofore.  It  is  thefe 
{lahits  of  acliQii,  thefe  c^enations  of  ideas  and  mufcubu;  mo* 
tions,  which  begin  with  life,  and  only  terminate  with&  and 
>irhich  wi;  can  in  fpme  meafure  deliver  to  oar  pofterity  ^p^ex« 
Tjlained  in  Sefl.  XXXIX.  ^j^ 

6.  When  the  progreflT^ve  motions  0^  external  l^KiiefmnSe  a 

f>art  of  Qur  prefent  catenatictln  of  ideas,  we  attend  to  the^pfe  of 
ime ;  which  appears  the  longer,  the  more  frequently  iff  thus 
attend  to  it  i  as  when  we  expe^  fomething  at  s^  certaior^our, 
which  n>uch  interefts  us>  whether  it  be  an  aglCeable  fvc  difaj(tee- 
^ble  ev^qt ;  or  when  we  coiuit  the  pa(&ng  (ecoods  o^  a  ftop- 
watch.  |# 

When  an  idea  of  our  own  perfon,  or  a  reSex  idesA*  our 
pleafures  ai^d  pains,  defires  smd  averfions,  make^  a  partmF  this 
catenation,  it  is  termed  coafcioufnels ;  an Jptf  this  id^^f  con« 
icioufnefs  makes  a  part  of  a  catenatioii,  ^>d|K:h  we  exdBby  rec- 
olle£lion,  and  know  by  the  facility  with  which  we  e:^e  it,  that 
we  have  before  experienced  it,  it  iscaU^identity,^fkxplained 
above. 

7.  in  vefycd  to  freewill,  it  is  certaia,  that  we  camiot  will  tQ 
think  of  a  new  train  of  ideasy  without  [»evioufly  thinking  of  the 
iirll  link  of  it ;  as  I  cannot  will  to  think  of  a  black  fwan,  with- 
out previoufly  thinking  of  a  black  fwap.  ButlFI  now  think  o| 
a  tail,  I  can  voluntarily  recoUe^l  all  anin^ls,  4irhich  have  tails  y 
my  will  is.  fo  far  free,  that  I  can  purfuc  the  ideas  linked  to  this 
idea  of  tail,  as  far  as  my  knowledge  of  thd^bje£|^extends  ;  but 
to  will  without  motive  is  to  will  without  defire  or  av^^n  ; 
which  is  as  abfurd  as  to  £eel  without  pleafure  or  pain  ;  they  are 
both  foleciuns  in  the  terms.  So  far  are  we  governed  by  the 
catenations  of  motions,  which  afie£t  both  the  body  and  the  mind 
of  man^  and  which  begin  with  our  irritability,  and  <||d  with  it* 
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{.  InftinSive  qBions  difined.     Of  connate  pajjions.     II.  Ofthefen* 

Jations  and  matwm  ifthefmtus  in  the  nvomb.     III.  Some  artimah 

ore  more  peffe^ly  firmed  than  others  before  nativity.     Of  learn- 

ingtOtnualL     IV.  Of  the  fwallowngjfreathing^ftsclung^  pecking^ 

and  lapping  of  young  animals.     V.  Of  the  fenfe  offmell^  and  iU 

jifes  to  aaimah*     Why  cats  do  not  eat  their  kittens.     VI.  Oftho 

JL  accuracy  rf fight  in  mankind^  and  their  fenfe  ef  beauty,     Oftim 

^tfenfe  oftmub  in  elephants f  monkies^  pavers f  men,     VII.  Of  nat^ 

^^al  language,  .  VIII.  The  origin  of  neural  language  ;    !•  tho 

language  of  fear  ;  2>  of  grief,-  3.  of  tender  pleafure  ;  ^»  •ffe" 

renepUafure  ;  5.  of  anger  ^  6.  rf  attention.     IX.  Artificial  Ian* 

guage  (ftmrkies^  hens^  ducklings ^  VMgtails^  cuckoos ^  rabbits,  dogs^ 

undmghiingalesm     X.   Ofnufic}  of  tooth-edge  s  of  a  good  ear  i 

of  archiie^sru     XI.   Of  acquired  knowledge;  of  f ones y  rooks^ 

fieldfares,  lapwingSj  dogs,  catSy  horfes,  crows,  pelicans,  the  tiger ^ 

and  rattlefashe,     XIL  Of  birds  ofpajfage,  dormice,  fnakes,  bats^ 

Jkvallowsf  quails,  ring-doves,  the  flare,  chaffinch,  hoopoe  %  chatterer ^ 

hawfinch,  crofs'-Ull,  rails  and  cranes,     XIII.  Ofbirds^  nefls  ;  of 

the  cuckoo  f  rffufaUows^nefsi  ofthetaylor  bird.     XTV.  Of  the 

MJoldier  g  of  haddocks,  cods,  and  dog-jfi/b  2  of  the  remora  ;  of 

crabs,  herrings,  andfalmon,     XV.  Of'fpiderSf  caterpillars,  ants, 

asidtbe  ichntumon.     XMI.   i.    Of  locufts,  gnats ;  2.  bees  s  3* 

dornuce,  flies,  worms,  ants,  and  nuaj^.     XV^II.  Of  the  faculty 

tiMU  d^tf^ui/bes  man  from  the  brutes. 

L  All  thofe  internal  motions  of  animal  bodies,  which  con- 
tribtue  to  digeft  their  aliment,  produce  their  fecretions,  repair 
thdr  infuriesy  or  increafe  their  growth,  are  performed  without 
osr  attention  or  conicioufnefs.  Tliey  exiil  as  weit  in  our  fleep^ . 
as  in  our  waking  hours,  as  yell  in  the  f(£tus  during  the  time 
of  geftation,  as  in  the  infant  after  nativity,  and  proceed  with 
equal  regularity  in  the  vegetable  as  in  the  animal  fyftem.  Thefe 
motions  have  been  (hewn  in  a  former  part  of  this  work  to  de<* 
pend  on  the  irritatione  of  peculiar  fluids,  and  as  they  have  never 
been  dafled  amongft  the  inftin£live  a£tions  of  animals,  are  pre- 
cluded from  our  pr^fentdifquifition. 

But 
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^_.But  all  thofc  aftiop*  of  men  or  animals,  that  arc  attended 
VM^  confcioufnefs,  and  feem  neidier  to  hs^vc  been  direftcd  by 
their  appetites,  taught  by  their  exp^ence,  kor  deduced  from  ob- 
servation or  tradition,  have  been  iiiferred  to  the  power  of  in- 
ftinft.  .  And  this  power  has  been  d^lained  to  be  a  divine  fome^ 
/ii/z^,  ^  kind  of  ihfpiration;  whilft  tb|pobr  animal,  that  poB^fT- 
>-    ••Ts  it,  has  been  thought  httle  better  T^i'kr  machine  / 

The  irhfomemfsy  that  attends  a  coSf^JuTed  attitude  of  the  body, 
or  the  pains^  that  we  ^pceive  fronji'^Swrti.  cold,  hunger,  or  otheir 
injurfous  circumftances,  excite  \x^\&'gifieral locomotion  :  and  our 
fenfes  are  fo  formed  and  conftituteoAy  the  hand  of  nature,  that 
^certain  objefts  prefent  us  with  pleafure,''others  with  pain,  and 
*wc  arc  induced  to  approach  a'j^  embrace  thefe,  to  avjid  and 
abhor  thofe,  as  fuch  fenfations  airefl:  us. 

Tlilf  the  palates  of  fome  ^jiijals  are  gratefully  afFWled 
£hc  maftication  of  fru^its,  otherj  of  grwns,  and  others  of  fief 
and  they  axe  thence  inftigated  'to  attain,  and  confume  thofe 
terials  ;  aAd  are  furniftied  withlpowers  of  rtiufcular  mmion, 
of  digcftion  proper  for  fuch  purpofcs. 

Thtk  fenfations  and  deftres  conftitute  a  part  of  our  fyftem,  as 

^  ^'        our  mufcles  and.  bones  conftitute  another  part  :  and  hence  they 

may  alike  be  termed  natural  or  connate ;  but  neither  of  them  can 

•    properly  be  teiyied  injlin^ive  :  as  the  word  inftinfl  in  its  ufual 

acceptation  refers  only  to  the  ^w/?/ of  animals, •^s  above  ex- 

phinV?d  :  the  origin  of  thefe  aSliotu  is  the^fubjeft  dllour  j^efent 

inquiry*    ^'  ^  '        ^^k"'."* 

The  reaiier  is  entreated- ^5h^fi|IIy  to  attenTl  Jjo  fWi^^eft^^ 
of  infiin^ive  aflionsy  left  by  ufing  the  word  inftm!^  wiifflout  ad- 
joimiig  ji!y  accarate  idea  to  it,  he  may  not  only  iho^Anh^^^ 
ural  d^fircs  of  iove  an^  hunger,  and*  the  natural  feriypbnis  of 
pain  or  pkaful-e,but  the  figure  and  C(fntextpre  of  the  body,  and 
<  '    the  faculty  of  reafon  itfelf,  under  this  general  term. 
-  ^   '        II.  We  experience  fome  fenfations,  and  perform  fome  ac- 
::;♦  .     tions  before  our  nativity  ;  the  fenfations  of  cold  and  warmth, 
agitation  and  reft,  fulnefs  and  inanition,  are  inftances  of  the 
former  \  'and  the  repeated  ftruggles  of  the  limbs  of  the  foetus, 
which  begin  about  the  middle  of  geftation,  and  thofc  motions 
•^     by' which  it  frequently  wraps  the   umbilical  chord  around  its 
^     :,    neck  or  body,  and  even  fometimfiirfies  it  in  a  knot  ;  arc  inftan- 
•ViCes  of  the  latter.     (SmellieV  Midwifery,  Vol.  I.  p.  182.) 

'.  By  a  due  attention  to  thefe  circumftances  many  of  the  ac- 
tions of  young  animals,  which  at  firft  fight  feemed  only  referable 
to  an  inexplicable  inftinft,  will  appear  to  have  been  acquired  like 
an  other  animal  actions,  that  arc  attended  with  confcioufnefe, 

...    iy 
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*y  ^be  rtp^ated  efirts  ojmr  muf^Us  uKl^tf^^iuh  ^Jyur  fenfM 
lions  wrjij^res.  *     #      \,  '•"'   ^ 

Xhe'^chicfc  in  the  IhcU  begins  to  move  its  feet  and  legsba-* 

tKc  fixth  day  of  incubation  (Mattreican,  p.    138);  or  on  the* 

feventh  day,   (Langley)  j  afterwards  it   is  fccn  to  move  itfelt 

gently  in  the  liquid  that  furrounds  it,  and  to  open  and  ihut  its 

mouth,  (Harvei,  de  Gencrat.  p.  62,  and  197.     Form,  de  Poulct. 

ii.  p.  1 29)*     Puppies  before  the  membranes  are  broken,  that 

involve  them^  are  feen  to  move  tAcmfelvea^  to  nut  out  their 

tongues,  and.  to  open  and  fhut  th^  moutlf a|  ^Ihrey,  Gipfon^ 

Riolan,  H?^lci),    \,A]Drd  2:alves  |ick  t]KnAb:e8j^iuie;rf]|ftv  manf 

of  their  hairs  before  their  nativity,  whifc  how^f  :hM^&  do 

hot,  (S^femmcrdam,  p.  319.  Flemyng  fhlL'Trttir  hM^JI^jI^^ 

42).     And  towards  the  end  of  geftation,  the  fpetilfcs  t>f  all  axTH 

mais  are  proved  to  drink  part  of  the  liquid  in  whiphi|hey  fwim, 

(Haller.  Phyfiol.  T.  8.  204).     The  white  of  egg  is  found  in 

the  mouth  and  gizzard  of  the  chick,  and  is  nearly  or  quite 

confumed4)eforeit  is  patched,  (Harvei  de  Gentrat.  58)-     And 

\thc  liquor  amnii  is  found  in.the  mouth  andrilo^T:  Jih  j^t]ic  human 

foetus,  and  of  calves  ;  and  how  elfe  fhould  ^hjt  c3 

produced  in  the  inteftincs  of  all  animals*^  jj  Nth 

great  quantity  foon  after  theif  bifth  j  (Gipfoh  \i 

Edinb.  V.  L  13.  Halleri  Phyfiolog.  T.  3i|i.  yi%^\.^ 

In  the  ftomach  of  a  calf  the  qua&ititfy  of  this  liqCiid'^amo 

abot^t  thisee  pi;its,  and  the  haixs  amorigft  it  were  of  the  i . 

our  with  ihofe  on  its  ifem,  (Blirfii  Anat.  AnimjI/p/i^ 

Thcfe  fads  arc  atfefted^Ky  many  other  writenm^^e^jli 

thofe  above  mentioned.  -*    -  •  **^1 

in.  It  has  been  deemed*  a  furprifin^  ififtance  of  iiiflin^  _ 
calves  and  chickens  (hould  be  able  to  walk  by  a  few  effoits  a!« 
mod  immediately  after  their  nativity :  whiift  the  human  infant 
in  tho/e  countries  whei:e  he  is  not  encumbered  with  clothes,  as 
in  India,  is  five  or  fix  months,  and  in  our.  climate  almoft  a 
twelvemonth,  before  he  can  fafely  (land  upon  his  feet. 

The  ftruggles  of  all  animals  in  the  womb  muft  refemble  their 
teode  of.  fwimming,  as  by  this  kind  of  motion  they  can  belt 
change  their  attitude  in  water.  But  the  fwimming  of  the  calif 
and  chicken  refembles  their  manner  of  walking,  which  they  have 
thus  in  part  acquired  before  dicir  nativity,  and  hence  accomplifli 
it  afterwards  with  very  few'elforts,  whiift  the  fwimming  of  the 
human  creature  refembles  that  of  the  frog,  and  totally  differs 
from  his  mode  of  walking. 

There  is  another  circumftancQto  be  attended  to  in  this  affair, 

diat  not  only  the  growth  of  thofe  peculiar  parts  of  animals, 

which  arc  firft  wanted  to  fegurc  tholr  fubfiftcnce,  are  in  general 

%       •      "^  furth«lt 
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.  furtheii  advance4ptlfo«|Meir  nativity :  but  feme  ttai^alscbme 
into  the- world  more  coim^ctely  formed  throughout  their  whole 
fyftem  thah  others  ;  and  arc  thence  much  forwarder  in  all  their 
habits  of  morion.  Thus  the  colt,  and  the  lamb,  are  much  more 
perfeft  animals  than  the  blind  puppy,  and  the  naked  rabbit ;  andl 
the  chick  of  the  pheafant,  and  the  partridge,  has  more  perfcft 
plumage,  and  more  perfect  eyes,  as  well  as  greater  aptitude  to 
locomotionj  than  the  callow  nefllings  of  the  dove,  apd  of  the 
wren.  The  paraitg  of  the  rfrmer  only  find  it  ncceffary  to  flicw 
them  their  fo({d,  afid  teach  ^em  to  take  it  up ;  whilft  thofe  of 
the  latt^  are  oblijj^d  f|^  many  days  to  obtrude  it  into  their 
gapin|u|ipuths.  ^  » 

It^irfem  the Tafls  tiftntioned  in  No.  2.  of  this  Seftion,  it  is 
evinced  thaf"  the  foetus  learns  to  fwallow  before  its  nativity  ; 
for  it  is  feen  to  open  its  mouth,  and  its  (lomach  is  found  filled 
with  the  liquid  that  furrounds  it  It  opens  its  mouth,  either 
inftigated  by  hunger,  or  by  the  irkfomenefs  of  a  continued  at- 
titude of  the  mufcles  of  its  face  j  the  liquor  amnii,  in  which  it 
Iwims,  is  agjgeable  to  its  palate,  as  it  confifls  of  a  nourifliing  * 
matcrial^mner.  Ehyf.  T-  8.  p.  204).  It  is  tempted  to  expe^ 
rienge  itr^e  furtner  in  the  mouth>  and  by  a  few  efforts  learns 
to  fwullow,  in  the  fame  manner  as  we  learn  all  other  animal  ac<« 
tions,  wmch  are  attended  with  confcioufnefe,  by  the  repeated  ef^ 
firiS'of^r  mufdes  under  the  conduEl  of  our  fenfations  or  volitions. 

TnciSirpiration  of  air  into  the  lungs  is  fo  totally  different 
ft^m  tjjit  of  fwallowing  a  fluid  in  which  we  are  immerfed,  that 
it  ci^iSpi  be  acquired  before  our  nativity.  But  at  this  time, 
whufce  ci  rendition  of  the  blood  is  no  longer  continued  through 
tiic  placeata,  tliat  fuffocating  fenfation,  which  we  feel  about  Ac 
precoidia,  when  we  are  in  want  of  frcfh  air,  difagreeably  at^ 
fefls  the  infant :  and  all  the  mufcles  of  the  body  arc  excited 
into  a£lion  to  rdieve  tliis  oppreffion  5  thofe  of  the  breaft,  ribs^ 
»nd  diaphragilai  are  found  to  aiifwer  this  purpoiie,  and  thus  ref- 
piration  is  difcovered,  and  is  continual  throughout  our  lives,  as 
often  as  the  oppreffion  begins  to  recur.  Many  infants,  both  of 
tfie  human  creature,  and  of  quadrupeds,  (Irugglc  for  a  minute 
after  they  are  born  before  they  begin  to  breaAe,  (Hallcr.  Phyf. 
T.  8.  p.  400.  ib.  pt.  2.  p.  i)-  Mr.  Bufibn  thinks  the  aftion  of  the 
dry  air  upon  the  nerves  of  Caiell  of  new-born  animals,  by  pro- 
ducing an  endeavour  to  fneeze,  {Sky  contribute  to  induce  this 
firil  infpiration,  and  that  the  rar^faftion  of  the  air  by  the 
warmth  of  the  lungs  contributes  to  induce  expiration,  (Hift; 
Nat.  Tom.  4.  p.  174).  Wliicb  latter  it  may  cffeft  by  produ- 
^ng  a  difagreeable  fenfation  by  its  delay,  and  a  confequent  ef^ 

fort 
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fort  to  rcHcTC  k.    ^ny  children  fneeac  before  thjcy  refpire,  but 
not  all,  as  far  af  I  have  obferv^d,  or  can  learn  from  others. 

At  length,  by  the  direfl;ion  of  its  fenfc  of  fmell,  or  by  the  offi- 
cious care  of  its  mother,  the  young  auima|  approaches  the  odo- 
riferous rilJ  of  its  future  noUriftiment,  already  experienced  to 
fwaliow.     But  in  the  aft  of  fwaUowing,  it  is  neccffary  nearly 
td  £doXe  the  mouth,  whether  the  creature  be  immerfed  in  the  fluid 
it  is  about  to  drink,  or  not  :  hence,  when  the  child  firft  attempts 
to  fuck,  it  docs  not  flightly  comprefs  the  nipple  between  its  lips> 
and  fuck  as  an  aduh  perfon  would  do,  by  abforbing  the  milk  5 
but  it  takes  the  whole  nipple  into  its  mouth  for  this  purpofe, 
comprcffesit  between  itj  gums,  and  thus  repeatedly  chewing  (as 
it  were)  the  nipple,  prc^s  Q^t  the  milk  j  exaftly  xn  the  fame 
manner  as  it  is  drawn  from  the  teats  of  cows  by  the  hands  o£ 
the  milkmaid.     The  celebrated  Harvey  obferves,  that  the  foetus 
in  the  womb  muft  have  fucked  in  a  part  of  its  nourifhment,  bc- 
caufe  it  knows  how  to  fuck  the  minute  it  is  bom,  as  any  one 
may  experience  by  putting  a  finger  between  its  lips,  and  becaufe . 
in  a  few  days  it  forgets  this  art  of  fucking,  and  cannot  without 
fome  difficulty  again  acquire  it,  (Exercit.  de  Gener,  Anim.  48)* 
The  bivnc  obtcryation  is  made  by  Hippocrates. 

A  little  further  experience  teaches  fhp  young  animal  to  fucjc 
^y  abforptbn,  as  well  as  by  compreflion  j  that  is,  to  open  the 
€heft  as  in  the  beginning  of  refpjration,  and  thus  to  rarefy  the 
air  in  the  mouth,  that  the  preffure  of  the  denfer  external  atmof-^ 
phene  may  contribute  to  force  out  the  jjailk. 

TTjc  clucfc  yet  in  the  Qjell  has  learnt  tp  drink  by  fwallowing 
a  part  of  the  white  of  the  egg  for  its  food  5  but  not  haying  ex- 
perienced how  to  take  up  and  fwallow  folid  feeds,  or  grains,  ij 
either  taught  by  the  folicitous  induftry  of  its  mother  j  or  by 
many  repeated  attempts  is  enabled  ^t  length  to  diftinguifli  an^ 
tp  fwallow  this  kind  of  nutriment. 

And  puppies,  though  they  know  Jlow  to  fuck  like  other  ani- 
mals from  their  previous  experience  in  fwallowing,  and  in  reff 
piration  j  yet  are  they  long  in  acquiring  the  art  of  lapping  witlj 
their  tongues,  which  from  the  ^accidity  of  their  cheeks,  an4 
length  of  their  mouths,  is  afterwards  ^  oiore  cpnyeni^nt  way 
for  them  to  take  in  water. 

V.  The  fenfes  of  fmell  ai)4  tafte  in  many  other  animal^ 
greatly  excel  thofe  of  mankind,  for  in  civilized  fociety,  as  our 
visuals  are  generally  prepared  by  others,  and  gre  aUulterate4 
with  fait,  fpice,  oil,  and  empyreuma,  we  do  not  hefitate  about 
eating  whatever  is  £et  before  us,  and  negleft  to  cultivate  theff 
fenfes  :  whereas  other  animals  try  every  morfel  by  tjie  fmell,  be- 
fore they  take  it  into- their  mouthy,  imd  by  xkt  tafte  bffore  they 

Vol*  I.  P  .  fwiiilow 
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fwallow  it ;  and  arc  led  notr  only  each  to  his  proper  nouriflimcnt 
by  this  organ  of  fenfc,  but  it  alfo  at  a  maturer  age  dircfts  them 
in  the  gratification  of  their  appetite  of  love.  Which  may  be 
further  underftood  ^  confidcring  the  fympathies  of  thefe  parts 
defcribed  in  clafs  IV.  2.  i.  7.  While  the  human  animal  is  di- 
reaed  to  the  objeft  of  his  love  by  his  fenfe  of  beauty,  as  men- 
tioned in  No.  VI.  of  this  Sedion.    Thus  Virgil  Georg.  HI.  250. 

Nonne  vides,  ut  tota  tremor  pertentat  equonim 
Corpon,  fi  ta&tum  notas  odor  attuHt  auras? 

Noane  canit  nidtim  veneru  nafotiu  odore 
Quzrit,  et  errantl  trahitur  fublambere  liiwol  f 
Refpuit  at  guilum  cnpidos,  labiifque  retn& 
Elerat  oe,  trepidanfque  novis  impeUitttr  xRiu 
Inferit  et  Tivum  felici  Tomere  femen.-* 
Quamtenui  filo  cxcos  adnc<ait  iunorcs 
Doda  Venns,  vitxque  monetrenovare  iavOlam ! 

The  following  curious  experiment  is  related  by  G^ilen.  «*  On 
differing  a  goat  great  with  young  I  found  a  brifk  embryon,  and 
having  detached  it  from  the  matrix^  and  fnatching  it  away  be- 
fore it  faw  its  dam,  I  brought  it  into  a  certain  room,  where 
there  were  many  Ycflcls,  fomc  filled  with  wine,  others  with  oil, 
fome  with  honey,  others  with  milk,  or  fome  other  liquor  ;  and 
in  others  were  grains  and  fruits  ;  we  firfl:  obferved  the  young 
animal  get  upon  its  feet,  and  walk  $  then  it  (hook  itfelf,  and  aj& 
terwards  fcratchcd  its  fide  with  one  of  its  fett :  then  we  faw  it 
finelling  to  every  one  of  thefe  things,  that  were  fet  in  the  room  5 
and  when  it  had  finclt  to  them  all^  it  drank  up  the  milk."  L. 
6.  de  locis.  cap.  6. 

Parturient  quadrupeds,  as  cats,  and  bitches,  and  fows,  are 
kd  by  their  fenfe  of  fmell  to  eat  the  placenta  as  other  common 
food  ;  why  then  do  they  not  devour  their  whole  progeny,  as  is 
reprefented  in  an  ancient  emblem  of  Time  i  This  is  faid  fome- 
times  to  happen  in  the  unnatural  ftate  in  which  we  confine 
fows  I  and  indeed  nature  would  feem  to  have  endangered  her 
ofispring  in  this  nice  circumilance  !  But  at' this  time  the  ftimu- 
lus  of  the  milk  in  the  tumid  teats  of  the  mother  excites  her  to 
look  out  for,  and  to  defire  fomc  unknown  citcumftance  to  rc- 
Keve  her.  At  the  fame  time  the  fmell  of  the  milk  attrads  the 
exertions  of  the  young  animals  towards  its  fource,  and  thus  the 
delighted  mother  difcovers  a  new  appetite,  as  mentioned  in 
Sed.  XrV.  8.  and  her  little  progeny  are  led  to  receive  and  to 
communicate  pleafure  by  this  mod  beautiful  contrivance. 

VI.  But  though  the  human  fpecies  in  fome  of  their  fenfa. 
tions  are  much  is^crior  to  other  aniinals^  yet  the  accuracy  of  the 

fenfc 
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fenfe  of  toncb,  which  fhey  poflcfs  in  fo  eminent  a  degree,  gives 
them  a  great  fupcriority  of  undcrftanding  ;  as  is  well  obferved 
by  the  ingenious  Mr.  Bufibn.  The  extremities  of  other  animals 
terminate  in  horns,  and  hoofs,  and  claws,  very  unfit  for  the  fen- 
iation  of  touch  ;  whiMl  the  human  hand  is  finely  adapted  to  cn- 
compais  its  objcft  with  this  organ  of  fenfe. 

ITbc  elephant  is  indeed  endued  with  a  fine  fenfe  of  feeling  at 
the  extremity  of  his  probofcis,  and  hence  has  acquired  much 
mora  accurate  ideas  of  touch  and  of  fight  than  moil  other  crea* 
tures.  TTie  two  following  inftances  of  the  fagacity  of  thefe  an- 
imals may  entertain  the  reader,  as  they  were  told  me  by  fome 
gentlemen  of  diftin£l  obfervation,  and  undoubted  veracity,  wh6 
nad  been  much  converfant  with  our  eaftem  fettlements.  Firft, 
the  elephants  diat  are  ufed  to  carry  the  baggage  of  our  armies, 
are  put  eadi  under  the  care  of  one  of  the  natives  of  Indoftan,  and 
whUft  himfelf  and  his  Mdfe  go  into  the  woods  to  coUeifl  leaves 
and  branches  of  trees  for  his  food,  they  fix  him  to  the  ground 
by  a  length  of  chain,  and  frequently  leave  a  ehijd  yet  unable  to 
ijvatk,  under  his  proteftion  :  and  the  intelligent  animal  not  only 
defends  it,  but  as  it  creeps  about,  when  it  arrives  near  the  ex- 
tremity of  his  chain,  he  wraps  his  trunk  gently  round  its  body, 
and  brings  it  again  into  the  centre  of  his  circle.  Secondly,  the 
traitor  elephants  are  taught  to  walk  on  a  narrow  path  between 
two  pit-fails,  which  are  covered  with  turf,  and  then  to  go  into 
the  woods,  and  to  feduce  the  wild  elephants  to  come  that  way, 
who  fell  into  thefe  wells,  whilft  he  paflcs  fafe  between  them  : 
and  it  is  univerfally  obferved,  that  thofe  wild  elephants  that  ef- 
capc  the  fhare,  purfue  the  traitor  with  the  utnjoft  vehemence, 
and  if  they  can  overtake  him,  which  fometimes  happens,  they 
always  beat  him  to  death. 

The  monkey  has  a  hand  well  enough  adapted  for  the  fenfe  of 
touch,  which  contributes  to  his  great  fecility  of  imitation  5  but 
in  taking  obje£ls  with  his  hands,  as  a  ftick  or  an  apple,  he  puts 
his  thumb  on  the  fame  fide  of  them  with  his  fingers,  inftead  of 
countera^ng  the  preffurc  of  his  fingers  with  it :  from  this  neg* 
ie£t  he  is  much  flower  in  acquiring  the  figures  of  objefls,  as  he 
is  lefs  able  to  determine  the  diftances  or  diameters  of  their  parts, 
or  to  diftinguifh  their  vis  inertiae  from  their  hardnefs.  Helve- 
tius  adds,  that  the  fhortnefs  of  his  life,  his  being  fugitive  be- 
fore mankind,  and  his  not  inhabiting  all  climates,  combine  to 
prevent  his  improvement.  (De  PEfprit.  T.  i.  p.)  There  is 
however  at  this  time  an  old  monkey  (hewn  in  Exeter  Change, 
London,  who  having  loft  his  teeth,  when  nuts  are  given  him, 
takes  a  ftone  into  his  hand,  and  cracks  them  with  it  one  by  one ; 
thus  ttfing  tools  to  efit£this  purpofe  like  mankind. 

The 


.io«  OF  OJSTINGT.  Sbct.  XVI.  6.  u 

The  beaver  is  another  aitiifial  that  ihaJteft  much  ufe  of  his 
hands,  and  if  we  may  credit  the  reports  of  travellers^  is  pofleflcd 
pf  amazing  ingenuity.  This  howevdr,  M.  ButTon  affirms,  ii  on- 
Jy  where  Uiey  exift  in  large  numbers*  and  in  countries  thinly 
peopled  with  men  ;  while  in  France  in  their  folitary  ftatc  they 
ihew  no  uncommon  ingenuity. 

Indeed  aU  the  quadrupeds,  that  have  collar-bones,  (claviculae) 
ufc  thair  fote-limbl  in  fonte  meafure  as  we  ufe  our  hands,  as  the 
cat,  fquirrel,  tygcr,^  bear  and  lion  j  and  a^  they  exercife  the  fcnfc 
M  touch  more  univerfally  than  other  animals,  fo  ar^  they  more 
fagslcious  in  watching  and  furprififig  their  prey.  All  thofe  bird^ 
that  ufe  their  claws  .for  Hands,  as  the  hawk,  parrot,  and  cuckoo, 
slppear  to  be  more  docile  and  intelligent ;  though  the  gregarious 
tribes  of  birds  have  more  acquired  knowledge. 

Now  ad  the  images,  that  are  painted  on  the  retini  of  the  eye, 
are  ilo  other  than  figns,  which  recall  to  our  imaginations  the  ob- 
JeOs  we  had  before  examined  by  the  organ  of  touch,  as  is  fully 
demonftrated  by  Dr.  Berkeley  in  his  treatife  on  vifion ;  it  follows 
that  the  human  creature  has  greatly  more  accurate  and  diftinft; 
fonfc  of  vi&m  thkn  that  of  any  other  animal.  Whence  as  he 
advances  to  maturity  he  gradually  acquires  a  (enfe  of  female 
beauty,  which  at  thi«  time  direds  him  to  the  obje£l  of  his  new 
paffion. 

Sentimental  love,  as  diftinguifhed  from  the  animal  paffion  of 
that  name,  with  which  it  is  frequently  accompanied,  confifts  in 
the  defire  or  fenfation  of  beholding,  embracing^  and  faluting  a 
beautiful  objcft. 

The  charafteriftic  of  beauty  therefore  is  that  it  is  the  objefl 
ef  love  :  and  though  many  other  objeds  are  in  common  language 
called  beautiful,  yet  they  are  only  called  fo  metaphorically,  and 
ought  to  be  termed  agreeable.  A  Grecian  temple  may  give  us 
the  pleafurablc  idea  of  fublimity,  a  Gothic  temple  may  give  us 
the  pleafurablc  idea  of  variety,  and  a  tnodern  houfe  the  pleafur- 
ibl6  idte  of  utility  j  mufic  and  poetry  may  infph-e  our  love  by 
affociation  of  ideas  ;  but  none  of  thefe,  Except  metaphorically, 
can  be  termed  beautiful ;  as  we  have  no  wifli  to  embrace  or  fa- 
Jute  them. 

Our  perception  of  beauty  coofifls  in  our  recognition  by  the 
fcnfe  of  vifion  of  thofe  objefts,  firft,  which  have  before  infpired 
our  love  by  the  pleafure,  which  they  have  aflfbrded  to  many  of 
our  fenfes  :  as  to  our  fenfe  of  warmth,  of  touch,  of  fmcll,  of 
tafte,  hunger  and  third  ;  and,  fccondly,  which  bear  any  analo* 
gy  of  form  to  fuch  objefls. 

When  the  babe,  foon  after  it  is  born  into  this  cold  world,  is 
applied  to  its  mother's  bofom  j  its  fcnfc  of  perceiving  warmth 
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is  firft  dgreesMf  tfiedVed  $  next  its  fenfe  of  fmell  19  dtit^itel 
with  the  odour  of  her  lAilk  $  then  its  tafte  is  gratified  by  the  fla^ 
vaur  of  it  i  afterwards  the  appetites  of  hanger  and  of  third  aSbrd 
pleafure  by  the  pofleflion  of  their  obje£lS|  and  by  the  fubf^quedt 
digeftion  of  the  aliment )  and|  laftly,  the  fenfe  of  touch  is  de^ 
lighted  by  the  foftnefs  and  fmoothnefs  of  the  milky  fcmntaiiiy 
the  fourcc  of  fuch  variety  of  happinefs. 

All  thefe  varions  kiack  of  pleafure  at  length  become  aflbciated 
^th  the  form  of  the  mothex^s  bread ;  which  the  infant  embra^ 
ces  with  its  handsi  prefies  with  its  lips,  and  watches  with  itt 
eyes ;  and  dtus.acquires  more  accurate  ideas  of  the  form  of  its 
motber^s  bofoni,  than  of  the  odour  and  flafour  or  warmth^ 
which  it  perceives  by  its  other  fenfes.  And  hence  at  our  mz^ 
tuTcr  year%  when  any  objeft  of  vifion  is  prefented  to  us,  which 
by  its  waving  or  ipiral  lines  bears  any  fimtlitude  to  th^  form  of 
the  femak  bofom,  whether  it  be  found  in  a  landfcape  with  foft 
gradations  of  rifing  and  defcending  furface»  or  in  the  forms  of 
feme  antique  vafes,  or  in  other  works  of  thd  pencil  or  the  chiflel^ 
we  fed  a  general  glow  of  delight,  which  feems  to  influence  all 
our  fenfes  i  and,  if  the  objeA  be  not  too  large,  we  experience  an 
attraction  to  embrace  it  with  our  arms,  arid  to  falute  it  with  our 
lips,  as  we  did  in  our  early  infancy  the  bofom  of  our  mother.  And 
thus  vte  find,  according  to  the  ingenious  idea  of  Hogarth,  that 
the  waving  fines  of  beauty  were  originally  taken  from  the  tern* 
pic  of  Venus. 

This  animal  attra£Hon  is  love ;  which  Is  a  fenfation,  when 
the  objed  b  prefent ;  and  a  defire,  when  it  id  abfent.  Which 
eonftitutes  the  purefl  fource  of  human  felicity,  the  cordial  drop 
in  Bie  odierwife  vapid  cup  of  life,  and  which  overpays  mankind 
for  the  care  and  labour,  which  are  attached  to  the  pre-eminenct 
fff  his  fituation  above  other  animals. 

It  {hottld  have  been  obferved,  that  colour  a$  well  as  form  fome* 
times  ent^s  into  our  idea  of  a  beautiful  obje£^,  as  a  good  conw 
pieiion  for  inftance,  becaufe  a  fine  or  fair  colour  is  in  general 
a  fign  of  health,  and  conveys  to  us  an  idea  of  the  warmth  of  the 
ol^ed ;  and  a  pale  countenance  on  th^  contrary  gives,  in  idea 
af  iti  being  eold  to  the  touch. 

It  was  fcforc  remarked,  that  young  animals  uft  thfcir  lips  t6 
diftinguiOi  the  forms  of  things,  as  well  as  their  fingers,  and 
hence  wc  learn  the  origin  of  our  inclination  to  falute  beautiful 
obje&s  widi  our  lips.  For  a  definition  of  Grace,  fee  Clafs  IIL 
I.  2.  4. 

Vn.  There  are  two  vnji  by  which  we  become  acquainted 
whh  the  paffions  of  others  :  firft,  by  having  obferved  the  cffefts 
of  them,  as  of  fear  or  tnaerj  on  our  own  bodies,  we  know  at 
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fight  wScn  ethers  arc  under  the  influence  of  thcfc  aflfeftions. 
So  when  two  cocks  arc  preparing  to  fight,  each  feels  the  feath- 
ers rife  round  his  own  neck,  and  knows  from  the  fame  fign  the 
dUipofition  of  his  adverfary  :  and  children  long  before  thcjr  cati 
fycakf  or  underftand*  the  language  of  their  parents,  may  be 
fiigfatened  by  an  angry  countenaucCj  or  foothed  by  fmikstmd 
blandtfliments. 

Secondly,  when  we  put  ourfelves  into  the  attitude  that  any 
faffion  naturally  occafions,  we  foon  in  fame  degree  acquire  that 
pafficMi ;  hence  when  thofe  that  fcold  indulge  themfelves  in  loud 
oodis,  and  violent  a£Vions  of  the  arms,  they  increafc  thehr  anger 
by  the  mode  of  exprefling  themfelves :  and  on  the  contrary  the 
counterfeited  fmile  of  ple^fure  in  difagreeable  company  foon 
brings  along  with  it  a  portion  of  the  reality,  as  fs  well  illuftrated 
l^Mr.  Burke,  (Eflky  on  the  Sublime  and  Beautiful.) 

This  latter  method  of  entering  into  the  paflions  of  others  is 
tendered  of  very  extenfive  ufe  by  the  pleafure  we  take  in  imita- 
tion^  which  is  every  day  prefented  before  our  eyes,  in  the  a£tion8 
of  dkildien,  and  indeed  in  all  the  cuftoms  and  fafliions  of  the 
world*  From  this  our  aptitude  to  imitation,  arifes  what  is  gen- 
erally underftood  by  the  word  fympathy  fo  well  explained  by  Dr. 
Smith  of  Glafgow.  Thus  the  appearance  of  a  cheerful  coun- 
tenance gives  us  pleafure^  and  of  a  melancholy  one  makes  us 
fonowful.  Yawning  and  fometimes  vomiting  are  thXis  propa- 
gated by  fympathy,  and  fome  people  of  delicate  fibres,  at  the 
pretence  of  a  fpeflacle  of  mifery,  have  felt  pain  in  the  fame 
parts  of  their  own  bodies,  that  were  difeafcd  or  mangled  in  the 
other.  Amongft  the  writers  of  antiquity  Ariftotle  thought  this 
aptitude  to  imitation  an  eflential  property  of  the  human  fpeciei, 
and  calls  man  an  imitative  animal.     T«  }^mv  fu^f€tw> 

Thcfc  then  are  the  natural  figns  by  which  we  underftand  each 
<ither»  and  on  this  flender  bafis  is  built  all  human  language.  For 
without  fome  natural  iigns,  no  artificial  ones  could  have  been 
invented  or  underftood,  as  is  very  ingenioufly  obfcrved  by  Dr. 
Reid,  (Inquiry  into  the  Human  Mind.) 

VIII.  The  origin  of  this  univerfal  language  isafubje£l  of  the 
bigheft  curiofity,  the  knowledge  of  which  has  always  been 
Aought  utterly  inacceffible.  A  part  of  which  we  (hall  however 
bere  attempt. 

Light,  found,  and  odours,  are  unknown  to  the  foetus  in  the 
womb,  which,  except  the  few  fenfations  and  motions  already 
mentioned,  fleeps  away  its  time  infenfible  of  the  bufy  world. 
But  the  moment  it  arrives  into  day,  it  begins  to  experience 
many  vivid  pains  and  pleafurcs ;  thefe  are  at  the  fame  time  at- 
tended with  certain  mufcular  motions,  and  from  this  their 
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earljr^  and  indiTidQal  aflbdation^  they  acquire  habits  of  occur* 
ring  togetherj  that  are  afterwards  indiflblubk. 

1.  OfFiar. 

As  foon  as  the  young  animal  is  born,  the  firft  important  fen-i 
fiidons,  that  occur  to  him,  are  occafioned  by  the  oppreilioa  about 
his  precordia  for  want  of  rcfpiration,  and  by  his  ludden  tran&- 
tion  from  ninety-eight  degrees  of  heat  into  fo  cdd  a  climate.-— 
He  trembles,  that  is,  he  exerts  alternately  all  the  mufcles  of  his 
body,  to  enfranchife  himfeif  from  the  opprpflion  about  his  bofom^ 
and  begins  to  breathe  with  frequent  and  ihort  refpirations ;  at 
the  fame  time  the  cold  contrads  his  red  flcin,  gradually  turning 
it  pale ;  the  contents  of  the  bladder  and  of  the  bowels  are  evac- 
uated  :  and  from  the  experience  of  thefe  firft  difagreeable  fenfa* 
dons  the  paffion  of  fear  is  excited,  which  is  no  other  than  the 
expe£ladon  of  difagreeable  fenfations.  This  early  aff>ciation<^ 
modons  and  feniadons  perfids  throughout  life  \  the  paiEon  of 
fear  produces  a  cold  and  pale  ikin,  with  tremblings,  quick  refpi« 
ration,  and  an  evacuadon  of  the  bladder  and  bowels,  and  thus 
conftitutes  the  natural  or  univerfal  language  of  this  paifion« 

On  obfervinp  a  Canary  bird  this  morning,  January  28,  1772, 
at  the  houfe  of  Mr.  Harvey,  near  Tutbury,  in  Derby  (hire,  I  was 
told  it  always  fainted  aMray,  when  its  cage  was  cleaned,  and  de« 
fired  to  fee  the  experiment  The  cage  being  taken  from  the 
ceiling,  and  its  bottoln  drawn  out,  the  bird  began  to  tremble^ 
and  turned  quite  white  about  the  root  of  his  bill :  he  then  open- 
ed his  mouth  as  if  for  breath,  and  refpired  quick,  flood 
ftraighter  up  on  his  perch,  hung  his  wings,  fpread  his  tail,  clofed 
his  eyes,  and  appeared  quite  (tiff  and  cataleptic  for  near  half  an 
hour,  and  at  lei^gth  with  much  trembling  and  deep  refpiradons 
came  gradually  to  himfeif. 

2.  Of  Grief. 

That  the  internal  membrane  of  the  noftrils  may  be  kept  al- 
ways moift,  for  the  better  pcrcepdon  of  odours,  there  arc  two 
canals,  that  condu£l  the  tears  after  they  have  done  their  office 
in  moidening  and  cleaning  the  ball  of  the  eye  into  a  fack,  which 
is  called  the  lacrymal  fack  ;  and  from  which  there  is  a  duft^ 
that  opens  into  the  noftrils :  the  aperture  of  this  duft  is  formed 
of  exquifite  fenfibility,  and  when  it  is  ftimulated  by  odorous 
particles,  or  by  the  dryncfs  or  coldnefs  of  the  air,  the  fack  con- 
trails itfelf,  and  pours  more  of  its  contained  moifturc  on  the  or- 
gan of  ImelL    0y  this  connivance  the  organ  is  rendered  more 
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fit  for  perceiving  fucb  odours^  and  is  preferved  from  being  ifl'^ 
jurcd  by  thofe  that  arc  more  ftrong  or  corrofiYC.  Many  other 
receptacles  of  peculiar  fluids  difgorge  their  contents,  when  the 
ends  of  their  d\xGt$  are  llimulated  ^  as  the  gall  bladder,  when  the 
contents  of  the  duodenum  (limulale  the  extremity  of  the  com* 
mon  bile  du€t :  and  the  falivary  glands,  when  the  termination 
of  their  duAs  in  the  mouth  are  excited  by  the  ftimuhis  of  the 
food  we  mafticate.  Atque  veficulae  feminaies  fuum  exprimunt 
fluidum  glaodjc  penis  fricata. 

The  isoldnefs  and  drynefs  of  the  atmofphcre,  compared  with 
the  warmth  and  moidurc,  which  the  new*born  infant  had  juft 
hfs£oTc  experienced,  difagreeably  affeQ:  the  aperture  of  thi$  lacry- 
ipal  fack :  the  tears,  that  are  contained  in  this  fack,  are  poured 
into  the  noftrils,  and  a  further  fupply  is  fecretcd  by  the  lacry- 
mal  glands,  and  diiFuIed  upon  the  eye-balls ;  as  is  very  vifible  in 
the  eyes  and  noftrils  of  children  foon  after  their  nativity.  The 
fame  happens  to  us  at  our  maturer  age,  for  in  fevere  frofty 
weather,  fnivelling  and  tears  are  produced  by  the  coldnefs  and 
drynefs  of  the  air. 

But  the  lacrymal  glands,  which  feparatc  the  tears  from  the 
blood,  are  Ctuated  on  thie  upper  external  part  of  the  globes  of 
each  eye  5  and,  when  a  greater  quantity  of  tears  are  wanted,  we 
contra<St  the  forehead,  and  bring  dov^n  the  eye-biows,  and  uie 
many  other  diftortions  of  the  face,  to  comprefs  thefe  glands. 

Now  as  the  fuffbcating  ienfation,  that  produces  rcfpiratioa,Jd 
removed  almoft  as  foon  as  perceived,  and  does  not  recur  again : 
this  difagreeable  irritation  o£  the  lacrymal  du6:s,  as  it  muft  fre- 
quently recur,  till  the  tender  organ  becomes  ufed  to  variety  of 
odours,  is  one  of  the  firft  pains  that  is  repeatedly  attended  to  : 
and  hence  diroughout  our  infancy,  and  in  many  people  through* 
out  their  lives^  aQ  difagreeable  fen&tions  are  attended  with  fniv* 
elling  at  the  nofe,  a  profufion  of  tears,  and  (bme  peculiar  diftor- 
tions  of  countenance :  according  to  the  laws  of  early  aflbciatlon 
before  mentioned,  which  conftitutes  the  natural  or  univerfal 
language  of  grief. 

You  may  afiure  yourfelf  of  the  truth  of  this  obiervation,  if 
you  will  attend  to  what  paflcs,  when  you  read  a  diftrefsful  tale 
alone  ^  before  the  tears  overflow  your  eyes,  you  will  invariably 
feel  a  titillation  at  that  extremity  of  die  tacrymai  dud:,  whic^ 
tjcrminates  in  the  noftril,  then  the  comprefllon  of  the  eyes  fuc- 
ceeds,  and  the  profufion  of  tears. 

linnxus  aflerts,  that  the  fenuie  bear  (beds  tears  in  grief ;  the 
£ime  has  been  (aid  of  the  iund|  and  Come  other  a^im^ds. 
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3.  Cf  Tender  Pleafun. 

The  firft  moft  lively  impreffion  of  pleafure,  that  the  infant 
enjojTS  srfter  its  nativity,  is  excited  by  the  odour  of  its  mothered 
miik.  The  organ  of  fmell  is  irritated  by  this  perfume,  and  the 
lacrymal  fack  empties  itfelf  into  the  noftrils,  as  before  explained^ 
and  an  increafe  of  tears  b  poured  into  the  eyes.  Ahy  one  may 
obferve  this,  when  very  young  infants  are.  about  to  fuck ;  for  at 
thofe  early  periods  of  Hfe,  the  fenfation  affefts  the  organ  of 
ftnell,  mvtcti  more  powerfully,  than  after  the  repeated  habit  of 
fmelHng  has  inured  it  to  odours  of  common  ftrength  :  and  m 
OUT  adult  years,  the  ftrbnger  fmetls,  though  they  are  at  the  fame 
time  agreeaUe  to  us,  as  of  vobtile  fpirits,  continue  to  produce 
an  mcreafed  fccretion  of  tears. 

The  pleafing  fenfation  of  fmell  is  followed  by  the  early  af- 
fefHon  of  the  infant  to  the  mother  diat  fuckies  it,  and  hence  the 
tender  feelings  of  gratitude  and  love,  as  well  as  of  hopelefs  grief^ 
are  ever  after  joined  with  the  titillation  of  the  ejrtremity  of  thd 
lacrymal  du£ls,  and  a  profufion  of  tears. 

Nor  is  it  lingular,  "that  the  lacrymal  fack  (hould  be  influenced 
by  pleafing  ideas,  as  the  fight  of  agreeable  food  produces  the 
fame  tScQc  on  the  falivary  glands.  Ac  dum  vidimus  in  fom- 
aiis  lafdvse  puella?  fimulacrum  tenditur  penis. 

Lafmbs  fliakc  or  wriggle  their  tails,  at  me  time  when  they  firlt 
fuck,  to  get  free  of  the  hard  excrement,  which  had  been  long 
Ibdged  in  dieir  boweU.  Hence  this  becomes  afterwards  a  mark 
of  pleafure  in  thiem,  and  in  dogs,  and  other  tailed  animals.  But 
txtt  gently  extend  and  contraft  their  paws  when  they  are  pleaf- 
edy  and  ^urr  by  drawing  in  dieir  breath,  both  which  refemble 
thetr  manner  of  fucking,  and  thus  bectmie  their  language  of 
pleafure^  for  thefe  iinimals  having  collar -bones  ufe  their  paws 
1^  hand »  when  they  fuck,  which  dogs  and  iheep  do  not. 

4.  Of  Serene  PUafore. 

In  the  aflion  of  fucking,  the  lips  of  the  infant  are  clofed 
around  the  nipple  of  his  mother,  till  he  has  filled  his  flomach^ 
adid  i}iepfeafure  occafioned  by  the  (limulus  of  this  grateful  food 
fiuxeeds.  Then  the  fphindter  of  the  mouth,  fatigued  by  the 
condnued  a£tion  of  fucking,  is  relaxed ;  and  the  antagonift  muf- 
rfcs  of  the  face  gently  afting,  produce  the  (mile  of  pleafure  : 
as  cannot  but  be  feen  by  all  who  are  converfant  with  children. 

Hence  thi§  fmile  during  our  lives  is  aflbciated  with  gentle 
pleafure ;  it  is  vifible  in  kittens,  and  puppies,  when  they  are 
flayed  with,  and  tickled  \  but  more  particularly  marks  the  hu- 
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man  fr aturcs.  For  in  children  this  exprcffion  of  plcafurc  is 
much  encouraged,  by  their  imitation  of  their  parents,  or  friends ; 
who  generally  addrefs  them  with  a  fmiling  countenance  :  and 
hence  fome  nations  are  more  remarkable  for  the  gaiety,  and  oth- 
ers for  the  gravity  of  their  looks. 

5.  Of  Anger. 

The  a£tions  that  conftitute  the  mode  of  fighting,  are  the  im- 
mediate language  of  anger  in  all  animals ;  and  a  preparation 
for  thefe  anions  is  the  natural  language  of  threatening.  Hence 
the  human  creature  clenches  his  fift,  and  ftemly  furveys  his  ad- 
verfary,  as  if  meditating  where  to  make  the  attack  j  the  ram, 
and  the  bull,  draws  himfelf  fome  fteps  backwards,  and  levels  his 
horns ;  and  the  horfe,  as  he  mod  frequently  fights  by  ftriking 
with  his  hinder  feet,  turns  his  heels  to  his  foe,  and  bends  back 
his  ears,  to  liften  out  the  place  of  his  adverfary,  that  the  threat- 
ened blow  may  not  be  inefie£lual. 

6.  OfAttertMn. 

The  eye  takes  in  at  once  but  half  our  horizon,  and  that  only 
in  the  day,  and  our  fmell  informs  us  of  no  very  diftant  obje£ls, 
hence  we  confide  principally  in  the  organ  of  hearing  to  apprize 
us  of  danger  \  when  we  hear  any  the  fmalleft  found,  that  wc 
cannot  immediately  accoimt  for,  our  fear^  are  alarmed,  we  fuC- 
pend  our  fteps,  hold  every  mufcle  ftill,  open  our  mouths  a  little, 
ereA  our  ears,  and  liften  to  gain  further  information :  and  this 
by  habit  becomes  the  general  language  of  attention  to  objeds  of 
fight,  as  well  as  of  hearing ;  and  even  to  the  fuccefiive  trains  of 
our  ideas. 

The  natural  language  of  violent  pain,  which  is  exprefled  by 
writhing  the  body,  grinning,  and  fcreaming ;  and  that  of  tumul- 
tuous pleafure,  exprefTed  in  loud  laughter  \  belong  to  6e£tion 
XXXIV.  on  Difeafes  from  Volition. 

IX.  It  muft  hive  already  appeared  to  the  reader,  that  all  other 
animals;  as  well  as  man,  are  poflefled  of  this  natural  language  of 
the  paifions,  exprefled  in  figns  or  tones ;  and  we  (hall  endeav- 
our to  evince,  that  thofe  animals,  which  have  preferved  them- 
felves  from  being  enflaved  by  mankind,  and  are  aflbciated  in 
flocks,  are  alfo  poflefled  of  fome  artificial  language,  and  of  fome 
traditional  knowledge. 

The  mother  turkey,  when  (he  eyes  a  kite  hovering  high  in  air, 
has  either  feen  her  own  parents  thrown  into  fear  at  his  pref- 
ence,  or  has  by  obfervation  been  acquainted  with  his  dangerous 

deCgns 


Sect.  XVI.  9.  u         Ot  INSTINCT.  '        1 15 

de&gns  upon  her  young.  She  becomes  agitated  with  fear,  and 
ufes  the  natural  language  of  that  paflion,  her  young  ones  catch 
the  fear  by  imitation^  and  in  an  inftant  conceal  themfelves  in 
the  grafs. 

At  the  fame  dmc  that  fhc  (hews  her  fears  by  her  gefture  and 
deportment^  (he  ufes  a  certain  exclamationj  Koe-ut,  Koe-ut,  and 
the  young  ones  afterwards  know,  ^en  they  hear  this  note, 
though  they  do  not  fee  their  dam,  that  the  prefence  of  their  ad- 
rerfary  is  denounced,  and  hide  themfelves  as  before. 

The  wild  tribes  of  birds  have  very  frequent  opportimities  of 
knowing  their  enemies,  by  obferving  the  deftruftion  they  make 
among  their  progeny,  01  which  every  year  but  a  fmall  part 
efcapes  to  maturity :  but  to  our  domeftic  birds  thefe  opportuni* 
ties  fo  rarely  occur,  that  their  knowledge  of  their  diftant  ene- 
mies muft  frequently  be  delivered  by  tradition  in  the  manner 
above  explained,  through  many  generations. 

This  note  of  danger,  as  well  as  the  other  notes  of  the  mother- 
turicey,  when  (he  calls  her  flock  to  their  food,  or  to  fleep  under 
her  wings,  appears  to  be  an  artificial  language,  both  as  exprefled 
by  the  mother,  and  as  underftood  by  the  progeny.  For  a  hen 
teaches  this  bnguage  with  equal  eafe  to  the  ducklings,  fhe  has 
hatched  from  fuppofitious  eggs,  and  educates  as  her  own  o& 
ipring :  and  the  wagtails,  or  hedge-fparrows,  learn  it  from  the 
young  cuckoo  their  fofter  nurfling,  and  fupply  him  with  food 
long  after  he  can  fly  about,  whenever  they  near  his  cuckooing^ 
which  Linnxus  tells  us,  is  his  call  of  hunger,  (Syft.  Nat.)  And 
all  our  domeftic  animals  are  readily  taught  to  come  to  us  for 
food,  when  we  ufe  one  tone  of  voice,  and  to  fly  from  our  anger, 
when  we  ufe  another. 

Rabbits,  as  they  cannot  eaGIy  articulate  founds,  and  are  form- 
ed into  focieties,  that  live  under  ground,  have  a  very  different 
method  of  giving  alarm.  When  danger  is  threatened,  they 
thump  on  the  ground  with  one  of  their  hinder  feet,  and  produce 
k  found,  that  can  be  heard  a  great  way  by  animals  near  the  fur- 
face  of  the  earth,  which  woiJild  fcem  to  be  an  artificial  fign  both 
from  its  Angularity  and  its  aptnefs  to  the  Ctuation  of  the  animal. 

The  rabbits  on  the  ifland  of  Sor,  near  Senegal,  have  white 
fiefh,  and  are  well  tafted,  but  do  not  burrow  in  the  earth,  fo 
that  we  may  fufpect  their  digging  themfelves  houfes  in  this  cold 
climate  is  an  acquired  art,  as  well  as  their  note  of  alarm,  ( Adan- 
fon's  Voyage  to  Senegal). 

The  barking  of  dogs  is  another  curious  note  of  alarm,  and 
would  feem  to  be  an  acquired  language,  rath  Ahan  a  natural 
fign :  for  « in  the  ifland  of  Juan  Fernandes,  the  dogs  did  not 
attempt  to  bark^  till  fome  European  dogs  were  put  among  them, 

and 
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and  then  tbey  gradually  begun  to  imitate  them)  hv^t  in  a  ftrange 
imanncr  at  firft,  as  if  they  were  learning  a  thing  that  was  not 
natural  to  them/'  (Voyage  to  South  America  by  Don  G.  Juan» 
and  Don  Ant.  de  Ulloa.  B.  2.  c.  4). 

Linn%u9  alfo  obferves^  that  the  dogs  of  South  America  dc^not 
bark  at  ftrangerSf  (Syft.  Nat.)  And  the  European  dogs,  that 
have  been  carried  to  Guipea,  are  faid  in  three  or  four  gpnera. 
tions  to  ceafe  to  bar^c,  and  only  hqwl,  like  the  dogs  that  are  na- 
tives of  that  coaft,  (World  Difplgycd,  Vol.  XVII.  p.  26). 

A  circumftance  not  dif&milar  to  tlrisi  and  equally  curious,  is 
inentioned  by  Kircherus.  de  Mufurgia,  in  his  Chapter  de  Luf- 
ciniis.  «  That  the  young  nightingales,  that  are  hatchrf  under 
other  birds,  never  fing  till  they  are  inftru£):ed  by  the  company  of 
other  nightingales."  And  Jpnflon  affirms,  that  the  nightingale? 
that  vi(it  Scotland,  have  not  the  fame  harmony  as  thofe  of  Italy, 
(Pcniiant'3  Zoology,  o£lavo,  p.  255) ;  which  would  lead  us  to 
fufpe^t  that  the  fingin?  qf  birds,  like  human  muiic,  is  an  arti* 
$cial  lan^uiigc  rather  than  a  natural  ezpreffion  of  paffi<:m. 

X,  Oar  mufic  like  our  language,  is  perhaps  enturely  cojnilitu* 
ted  of  arttOclal  tones,  which  by  habit  fuggeft  certain  agreeable 
pifltons.  For  the  fame  combination  of  notes  and  tones  do  no^ 
excite  devotion,  love,  or  poetic  melancholy  in  a  native  of  Indof- 
tan  and  of  Europe.  And  <«  the  Highlander  has  the  fame  war- 
like ideas  annexed  to  the  found  of  a  bagpipe  (an  initrument 
which  an  Eiigliihman  derides),  as  the  Englilfhman  has  to  that  of 
a  trumpet  or  fife,"  (Dr.  Brown's  Union  of  Poetry  and  Mufic, 
p.  58*)  So  "the  mufic  of  the  Turks  is  very  different  from  the 
Italian,  and  the  people  of  Fez  and  Morocco  have  again  a  differ-r 
ent  kind,  which  to  us  appears  very  rough  and  horrid,  hut  is 
highly  pleafing  to  them,"  (L'Arte  Armonica  a  Giorgio  Antoni- 
otto).  Hence  we  fee  why  the  Italian  opera  does  not  delight  aq 
untutored  Englifhman  ;  and  why  thofe,  who  are  unaccuilomcd 
^o  mufic,  are  more  pleafed  with  a  tune  the  fccond  or  third  time 
they  hear  it,  than  the  firft.  For  then  the  fame  melodious  traia 
of  founds  excites  the  melancholyf  they  had  learned  from  the 
fong ;  or  the  fame  vivid  combination  of  them  recalls  all  the 
mirthful  ideas  of  the  dance  and  company. 

£vcn  the  founds,  that  were  once  difagreeable  to  us,  may  hjj 
habit  be  aflbciated  with  other  ideas,  fo  as  to  become  agreeable. 
Father  Lafitau,  in  his  account  of  the  Iroquois,  fays  the  naufic 
and  dance  of  thofe  Americans  have  fomething  in  them  extremelyi 
barbarous,  which  at  firft  difgufts.  We  grow  reconciled  to  them 
by  degrees,  anil^n  the  end  partake  of  them  with  pleafure,  the 
favages  themfeives  are  fond  of  them  to  diftraftion,*^  (Moeurs 
dcs  Savages,  Tom.  ii.) 

•There 
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There  are  indeed  a  few  found$,  that  we  rcrjr  generally  aflb* 
ciate  with  agreeable  ideas^  as  the  whiit^i^g  of  birds,  or  purring 
q{  animals^  that  are  delighted  ^  and  fome  others,  that  we  as  genr 
erallj  aflbciate  with  difagreeable  ideas,  a^  the  cries  of  animals  ii| 
paiHi  the  hiis  of  (bme  of  them  ifi  anger,  and  the  midnight  howl 
'  of  beafts  of  prey.  Yet  we  receive  no  terrible  ojr  f^blimc  idea$ 
£rom  the  lowing  of  a  cow,  or  the  braying  of  an  afs'.  Whicli 
evinces,  that  thefe  emotions  are  owing  to  previous  aflbciationa. 
So  if  the  rumbling  of  «  carriage  in  the  ftre^t  be  fpr  a  mpmen^ 
miftaken  for  thttnder»  we  re^^i?^  ^  fublime  fenfation,  whicli 
cca{es  as  fpon  as  we  Icnpw  \t  }$  th^  noif^si  pf  a  ^oach  and  Q):. 

There  arcoth^  difagr^^le  fo^ndib  that  are  faid  to  let  the 
l^eth  on  edge ;  which,  as  ^hey  have  always  be^n  thought  a  ne^ 
ceflary  cSk^  of  certain  difipprdant  notes,  become  a  proper  fubr 

{'cSt  of  put  inquiry.  Evfry  pn^  \fx  his  <;hil4hopd  has  repeatedly 
lit  a  part  of  the  glafs  or  earthen  veflel,  in  whiph  his  food  ha$ 
been  given  him,  a«d  has  thence  had  a  very  difagr^Mable  fenfa- 
tion in  the  teed^,  which  fenfation  was  defigned  by  nature  ta 
mevent  us  from  exerting  them  on  objects  harder  than  themfelves. 
The  jarring  ibund  produced  between  the  cup  and  the  teeth  ia 
always  attendant  on  this  difagreeable  fenfation  \  and  ever  after 
"when  fuch  a  found  is  accidentally  produced  by  the  confli£k  of 
two  hard  bodies,  we  feel  by  aflbciation  of  idea?  tl^  coacomitant 
difagreeable  feniation  iq  our  teeth. 

Others  have  in  their  infancy  frequently  held  the  corner  of  s| 
(ilk  handjberchief  in  their  mouth,  or  the  end  of  the  velvet  cap« 
cf  their  coat,  whilft  their  coi^panions  in  play  have  plucked  it 
from  them,  and  have  givei^  asiother  difagreeable  fenfation  to 
^eir  te^th,  which  has  afterwards  recurred  qn  touching  thof^ 
materials.  And  the  fight  of  a  knife  drawn  along  a  chinsi  pl8|te» 
diOQgh  no  found  is  excited  by  it,  and  even  the  imagination  of 
fach  a  knife  and  pl^^  £>  icrap^  tpg^er,  I  know  by  rep^te4 
^perience  will  prpdu(;e  the,  b^a^  dif^greeablQ  (en&tio^  pf  the 
t^peth. 

Thefe  drcumftances  Ix^lfputably  prov^  that  this  fenfation  o( 
^  tooth-edge  is  owing  to  aiTpciated  ideas  ;  ;^  it  i|S  equally  &i^ 
(i^le  by  fight,  touch,  hearing,  or  imagination. 

In  refpe£l  to  the  artificial  proportions  of  found  excited  by  miir 
Ccal  inftruments,  thofc,  who  have  early  in  life  affociated  then^ 
with  agreeable  ideas,  and  have  mcely  attended  to  didinguifh 
them  from  each  other,  are  faid  to  have  a  good  ear,  in  diat  coun«p 
try  where  fuch  proportions  are  in  faihion  :  and  not  from  any 
(iiperior  perfe£lion  in  the  organ  of  hearing,  or  any  inilinclivl^ 
(jrmpathy  between  certain  founds  and  paflions. 

ihavc  qbfervcd  4  chiid  to  l^cexcjuifitely  delighted  with  mufio, 

and 
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and  who  could  with  great  facility  learn  to  fing  any  tune  that  he 
heard  diftinftly,  and  y*  whofc  organ  of  hearing  was  fo  imper- 
fe£l,  that  it  was  neceflary  to  fpeak  louder  to  him  in  common 
converfation  than  to  others. 

Our  mufic,  like  our  architefture,  fecms  to  have  no  founda-  d, 
tion  in  nature,  they  arc  both  arts  purely  of  human  creation,  as 
they  imitate  nothing.  And  the  profeflbrs  of  them  have  only 
clafied  thofe  circumftances,  that  are  mod  agreeable  to  the  acci- 
dental tafte  of  their  age,  or  country  5  and  have  called  it  Propor- 
tion. But  this  proportion  muft  always  fluduate,  as  it  refts  on 
fhe  caprices,  that  are  introduced  into  our  minds  by  our  various 
modes  of  education.  And  thefe  flufhiations  of  tafte  muft  be- 
come more  frequent  in  the  prefent  age,  where  mankind  have 
cnfranchifcd  themfelves  from  the  blind  obedience  to  the  rules  of 
antiquity  in  perhaps  every  fcience,  but  that  of  architcfture.  Sec 
Sea.  XII.  7.  3.  •        ' 

XI.  There  arc  many  articles  of  knowledge,  which  the  ani- 
mals in  cultivated  countries  feem  to  learn  very  early  in  their 
Kves,  either  from  each  other,  or  from  experience,  or  obferva- 
tion  :  one  of  the  moft  general  of  thefe  is  to  avoid  mankind. 
There  is  fo  great  a  refemblance  in  the  natural  language  of  the 
paffions  of  all  animals,  that  we  generally  know,  when  they  arc 
in  a  pacific,  or  in  a  malevolent  humour,  they  have  the  fame 
knowledge  of  us ;  and  hence  we  can  fcold  them  from  us  by 
fome  tones  and  geftures,  and  could  poflibly  attraft  them  to  us 
by  others,  if  they  were  not  already  apprized  of  our  general  ma- 
levolence towards  them.  Mr.  Gmelin,  Profeflbr  at  Peterfburg, 
aflures  us,  that  in  his  journey  into  Siberia,  undertaken  by  order 
of  the  Emprefs  of  Ruilia,  he  faw  foxes  that  exprefled  no  fear  of 
himfelf  or  companions,  but  permitted  him  to  come  quite  near 
them,  having  never  feen  the  human  creature  before.  And  Mr. 
Bougainville  relates,  that  at  his  arrivd  at  the  Malouine,  or  Falk- 
land's  Iflands,  which  were  not  inhabited  by  men,  all  the  ani- 
mals came  about  himfelf  and  his  people  j  the  fowls  fettling  up- 
on their  heads  and  flioulders,  and  the  quadrupeds  running  about 
their  feet.  From  the  difficulty  of  acquiring  the  confidence  of 
old  animals,  and  the  eafe  of  taming  young  ones,  it  appears 
that  the  fear,  they  all  conceive  at  the  fight  of  mankind,  is  an  ac- 
quired article  of  knowledge. 

*  This  knowledge  is  more  nicely  underftood  by  rooks,  who  are 
formed  into  focieties,  and  build,  as  it  were,  cities  over  our  heads  j 
they  evidently  diftinguifh,  that  the  danger  is  greater  when  a 
man  is  armed  with  a  gun.  Every  one  has  feen  this,  who  in 
the  rpring  of  the  year  has  walked  under  a  rookery  with  a  gun  in 
his  hand  :•  the  inhabitants  of  the  trees  rife  on  their  wings,  and 

fcream 
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fcream  to  the  unfledged  young  to  fhrink  into  their  nefts  from 
the  fight  of  the  enemy.  The  vulgar  obferving  this  circunt- 
(tance  fo  uniformly  to  occur^  affert  that  rooks  can  fmell  gun- 
powder. 

The  fieldfares,  (turdus  pilaris)  which  breed  in  Norway,  and 
flbome  hither  in  the  cold  feafon  for  our  winter  berries  5  as  they 
arc  aflbciatcd  in  flocks,  and  are  in  a  foreign  country,  have  evi- 
dent marks  of  keeping  a  kind  of  watch,  to  remark  and  announce, 
the  appearance  of  danger.  On  approaching  a  tree,,  that  is  cov- 
ered with  them,  tliey  continue  fearlefs  till  one  at  the  extremitf 
of  the  bufli  riCng  on  his  wings  gives  a  loud  and  peculiar  note  dE 
alarm,  when  they  all  immediately  fly,  except  one  other,  who 
continues  till  you  approach  ftill  nearer,  to  certify  as  it  were  the 
reality  of  the  danger,  an$l,then  he  alfo  flies  oflF  repeating  the  note 
of  alarm. 

And  in  the  woods -about  Senegal  there  is  a  bird  called  uett- 
uett  by  the  negroes,  and  fquallers  by  the  French,  which,  as  foon 
as  they  fee  a  man,  fet  up  a  loud  fcream,  and  keep  flying  round 
jiim,  as  if  their  intent  was  to  warn  other  birds,  which  upon 
hearing  the  cry  immediately  take  wing.  Thefe  birds  are  the 
bane  of  fportfmen,  and  frequently  put  me  into  a  paihon,  and 
obliged  me  to  (hoot  them,  (Adanfon's  Voyage  to  Senegal,  78). 
For  the  lame  intent  the  lefler  birds  of  our  climate  feem  to  fly 
after  a  hawk,  cuckoo,  or  owl,  and  fcream  to  prevent  their  com- 
panions from  being  furprifed  by  the  general  enemies  of  them- 
lelves,  or  of  their  eggs  and  progeny. 

But  the  lapwing,  (charadrius  pluviaUs  Lin.)  when  her  un- 
fledged offspring  run  about  the  marfhes,  where  they  were  hatch- 
ed, not  only  gives  the  note  of  alarm  at  the  approach  of  men  or 
dogs,  that  her  young  may  conceal  themfelves  i  but  flying  and 
fcreaming  near  the  adversary,  fhe  appears  more  folicitous  and 
impatient,  as  he  recedes  from  her  family,  and  thus  endeavours 
to  miflead  him,  and  frequently  fucceeds  in  her  defign.  Thefe 
lafl  inftances  are  fo  appoiite  to  the  fituation,  rather  than  to  the 
natures  of  the  creatures,  that  ufe  them  ;  and  are  fo  fimilar  to 
the  anions  of  men  in  the  fame  circumdances,  that  we  cannot 
but  believe,  that  they  proceed  from  a  fimilar  principle. 

Mifs  M.  E.  Jackfon  acquainted  me,  that  (he  witnefled  this 
autumn  an  agreeable  inftance  of  fagacity  in  a  little  bird,  which 
feemed  to  ufe  the  means  to  obtain  an  end  ;  the  bird  repeatedly 
hopped  upon  a  poppy-ftem,  and  fhook  the  head  with  its  bill,  till 
many  feeds  were  fcattered,  then  it  fettled  on  the  ground,  and 
eat  the  feeds,  and  again  repeated  the  fame  management.  Sept. 
J,  1794. 

On  the  northern  coaft  of  Ireland  a  friend  of  mine  faw  above 
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i  hUhAftd  cf6m  dt  6nce  pitying  tiport  ttiufclcd  ;  each  croW 
took  a  mofele  up  into  the  air  twenty  or  forty  prds  high,  and 
l6€  it  f^\  on  the  ftonesy  and  thus  by  breaking  the  ffacH,  got  por«< 
feffion  of  the  animal. — A  certain  philofopher  (I  think  i^  waa 
Aftaxagoras)  walking  along  the  fea-(hore  to  gather  (heUs,  oht  o^ 
ttiefe  unlucky  birds  rtttftafcing  hisf  bald  head  for  «  ftont^,  drop^ 
ped  a  {heE  fiS?t  uptm  it,  and  killed  at  once  a  philofopher  and  an 
*yfter. 

The  Martin,  hirundo  Ufrbica,  is  faid  by  Liittweus  to  dwell  ori 
Ae  outfidc  of  houfes  kk  Europe  voider  the  eaves*,  and  to  rieturri 
with  the  ea*ly  foliage.  And  that,  whdh  it:  h^  btiilt,  the  fjpar-* 
*>w,  friftgiUa  dome^ica,  frequently  occupies  the  firttftied  ndft  ; 
btit  diat  the  martin  cottvofcing  itscompaniorii,  while  fomc  guard  . 
&€  eaptive  enemy,  others  bring  day,  cacafSly  clofe  up  the  en- 
trance, and  fly  away  leaving  the  intruder  to  be  fuffbcated.  Syft. 
Natur.  Faff.  Hirundo.  A  finiifar  relation  was  printed  many 
years  ago  in  the  Gerttleman's  Magaiiixe, 

Our  dotmeftic  animals,  that  have  fome  liberty,  ard  alfo  poflefl!^ 
ed  of  fofti^  peculiar  traditional  kiid^ledge :  dogs  and  cats  have 
been  forced  into  each  other^s  fociety,  tiK)ugh  natura&y  animals 
©f  a  very  difierent  kind,  atrd  have  hence  learned  from  each  other 
to  eat  dog*sgrafe  (agrdffis  canitia)  when  they  arc  fick,  tp  promote 
vomiting.  I  have  feen  a  cat  rtiiftakc  the  Mad^  of  barley  for 
this  grafs,  which  evinces  it  is  an  acquired  knowledge.  They 
have  alfa  learnt  of  each  other  to  cover  their  excrement  arid  urine  f 
— ^about  a  fpoonful  of  water  was  fpilt  upon  my  hearth  from  the 
tea^ketde,  and  I  obferved  a  kitten  cover  it  with  aOies.  Hence 
this  mult  alfo  be  an  acquired  art  as  the  creature  miftook  the  ap^ 
plication  of  it. 

To  prcferve  thdr  fur  elean,  and  efpccially  their  whiflcers,  cat$ 
Waih  their  faces,  and  generally  qiiite  behind  their  earsj  eVCry  time 
they  eat.  As  they  canilot  lick  thofe  places  vwtk  their  tongties, 
they  firft  wet  the  infide  of  the  lieg  witfi  feliva,  and  then  repeat- 
edly wafli' their  faces  with  it,  which  muft  originally  be  an  effeft' 
of  reafoning,  becaufe  a  means  isufed  to  produce  an  efik£t ;  and 
feems  afterwards  to  be  taught  or  acquired  by  imitation^  like  die 
greateft  part  of  human  arts. 

Thefe  animals  feem  to  poflcfs  fomething  like  an  additional 
fenfe  by  means  of  their  whiikers;  vrhich  have  perhaps  fome 
analogy  to  the  antennae  of  moths  and  butterflies.  The  whUkery 
of  cats  confifl;  not  only  of  the  lortg  hairs  on  their  upper  lips,  but 
Aey  have  alfo  four  or  five  long  hairs  (landing  up  from  each  eye- 
brow, and  alfo  two  or  three  on  each  cheek  ;  aH  which  when 
the  animal  creels  them,  make  with  their  points  fo  many  parts 
of  the  periphery  of  a  circle,  of  an*  extent  at  leaft  equal  to  the 

circumference 
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circumfereiice  <tf  any  part  of  their  own  bodies.  With  this  in- 
ftrament,  I  conceitei  by  a  little  eiperience,  they  can  at  once  (1«- 
tertnine,  whether  any  aperture  ^mongft  hedges  or  (hrubs,  in 
"which  animals  of  this  genus  live  in  their  wild  ftatc,  is  large 
^enongfa  to  admit  their  bodies ;  which  to  them  is  a  matter  of 
the  greatcft  confequencc,  whether  purfuing  or  purfucd.  They 
Uave  likewifc  a  power  of  crefting  and  bringing  forward  the  whif- 
kers  on  their  lips ;  which  probably  is  for  the  purpofe  of  feeling, 
whether  a  diu-k  hole  be  further  permeable. 

The  aatennsBj  or  horns  of  butterflies  and  moths,  who  have 
mwkwatd  wings,  the  minute  feathers  of  which  are  very  liable  to 
injury,  ferve,  I  fiq>poie,  a  fimilar  purpofe  of  mcafuring,  as  they 
fly  or  creep  amoogft  the  leaves  of  plants  and  trees,  whither  their 
wings  can  pafs  without  touching  them. 

I  this  mermng  £iw  a  terrier  bitch  lepeatedly  lick  her  paws, 
and  wafh  her  face  on  both  fides,  and  over  her  eyes,  exadly  as  cats 
do  i  from  whom  I  fuppofe  (he  had  acquired  this  art,  as  Che  liv- 
ed in  the  parlour  with  two  of  them. 

Mr.  Leonard,  a  very  intelligent  friend  of  mine,  faw  a  cat 
catch  a  trout  by  darting  upon  it  in  a  deep  clear  water  at  the 
mill  at  Wcaford,  near  Litchfield.  The  cat  belonged  to  Mr. 
Stanley,  who  had  often  feen  her  catch  fiOi  in  the  fame  manner 
in  fummer,  wbtn  the  mill-pool  was.  drawn  fo  low  that  the  fi(h 
could  be  iboi.  I  have  heard  of  other  cats  taking  fifli  in  (hallow 
water,  as  they  ftood  on  the  bank.  This  feems  a  natural  art  of 
taking  their  prey  in  cats,  which  their  acquired  delicacy  by  do- 
meftication  has  in  general  prevented  them  from  ufing,  though 
their  defire  of  eating  fifli  continues  in  its  original  ftrength. 

Mr.  White,  in  his  ingenious  Hiftory  of  Selboume,  was  wit- 
nefs  to  a  cat's  (uckling  a  young  hare,  which  followed  her  about 
the  gstrdeny  and  came  jumping  to  her  call  of  affeftion.  At  EI- 
ford,  near  Litchfield,  the  Rev.  Mr.  Sawley  had  taken  the  young 
ones  out  of  a  hare,  which  was  (hot  ;  they  were  alive,  and  the 
c^  who  had  juft  loil  her  own  kittens,  carried  them  away,  as  it 
was  fupppfed,  to  eat  them  5  but  it  prefently  appeared,  that  it 
was  afic£tiosi  not  hunger  which  incited  her,  as  flhe  fuckled 
them,  andhrought  them  up  as  their  mother. 

Other  inftances  of  the  miftaken  application  of  what  has  begi 
termed  inftin^  may  be  obferved  in  flies  in  the  night,  who  mif- 
taking  a  camile  for  day-light,  approach  and  perifli  in  the  flame. 
So  the  putrid  fmell  of  the  ftapelia,  or  carrion-flower,  allures  the 
laige  flcfli-fly  to  depofit  its  young  worms  on  its  beautiful  petals, 
which  periih  there  for  want  of  nourifhmcnt.  -This. therefore 
cannot  be  a  neceflary  infliinfl:,  becaufe  the  ^J-eature  miltakes  the 
appUcarion  of  it. 

Vol.  L  R  Though 
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Though  in  this  country  horfes  flicw  little  veftiges  of  policy, 
yet  in  the  deferts  of  Tartary,  and  Siberia,  when  hunted  by  the 
Tartars  they  arc  fcen  to  fetpi  a  kind  of  community,  fct  watch- 
es to  prevent  their  b^ing  furprifed,  and  have  commandersi  who 
direa,  and  haften  their  flight,  Origin  of  Language,  Vol.  I.  p.  f 
2 1 2.  In  thi^  couhtry,  where  four  or  fite  horfes  trai4t  in  a  line, 
the  firft  always  points  his  ears  forward,  and  the  laft  points  fats 
backward,  while  the  intermediate  ones  fecm  quite  careiefs  in  this 
rcfped  J  which  fccms  a  part  of  policy  to  prevent  furprife.  As 
all  animals  depend  moft  on  the  ear  to  apprize  diem  of  the  ap^* 
proach  of  danger,  the  eye  taking  in  only  half  the  horiaon  at 
,  once,  and  horfes  poflefs  a  great  nicety  of  this  fenfe  ;  as  appears 
from  their  mode  of  fighting,  mentioned  No.  9.  5.  of  this  Sec- 
tion,  as  well  as  by  common  obfervatioti* 

TTiere  arc  fome  parts  of  a  horfe,  which  he  cannot  conveni- 
ently rub,  when  they  itch,  as  abotit  the  (boulder,  which  he  can 
neither  bite  with  his  teeth,  nor  fcratch  with  his  hind  foot ; 
when  this  part  itches,  he  goes  to  another  horfe,  and  gently  bites 
him  in  the  part  which  he  wifhes  to  be  bitten,  which  is  imme- 
diately done  by  his  intelligent  friend.  I  once  obferved  a  yOung 
foal  tnus  bite  its  large  mother,  who  di4  not  choofe  to  dr^  the 
grafs  fhe  had  in  her  mouth,  and  rubbed  her  nofe  againft  the 
foal's  neck  infttad  of  biting  it ;  which  evinces  that  (he  knew 
the  dcfign  of  her  progeny,  and  was  not  governed  by  a  aeccfTary 
inflinft  to^bite  where  fhe  was  bitten. 

Many  of  our  fhrubs,  which  would  ottverwife  afford  an  agree- 
able food  to  horfes,  are  armed  with  thorns  or  prickles,  which 
fecure  them  from  thofe  animals  ;  as  the  holly,  hawthorn,  goofe- 
berry,  gorfe.  In  the  cxtenfive  moorlands  of  Stafibrdfhire,  the 
horfes  have  learnt  to  (lamp  upon  a  gor(e-bu(h  with  one  of  their 
forefeet  for  a  minute  together,  and  when  the  points  are  broken, 
they  eat  it  without  injury.  The  horfes  in  the  new  foreft  in 
Hampftiire  arc  affirmed  to  do  the  fame  by  Mr.  Gilpin.  Foreft 
Scenery,  II.  251,  and  1  la.  Which  is  an  art  other  hoHcs  in  the 
fertile  parts  of  the  country  do  not  poflcfs,  and  prick  their  mouths 
till  they  bleed,  if  they  are  induced  by  hunger  or  caprice  to  at- 
tempt eating  gorfe* 

Swine  have  a  fenfe  of  touch  as  well  as  of  fmell  at  the  end  of 
their  noCe,  which  they  ufe  as  a  hand,  both  to  root  up  the  foil, 
and  to  turn  over  ind  examine  ol^efts  of  food,  fomewhat  IBce  the 
probofcis  of  an  elephant.  As  they  require  (helter  from  the 
cold  in  this  climate,  they  have  learnt  to  coUeft  ftraw  in  th«f 
mouths  to  make  their  neft,  whoi  the  wind  blows  cold  j  and  to 
^  call  their  companions  by  repeated  cries  to  affift  in  the  work,  and 
add  to  their  warmth  by  their  numerous  bed»feUows.    Hence 

thefc 
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thefe  an&mals,  which  are  cfteemed  fo  unelean.  Kale  alfo  learned 
never  to  befool  their  dens,  where  they  haye  liberty,  with  their 
own  excrement ;  an  ^art,  which  Qi^gF$fdni  horfes^  which  have 
open  boirels  to  run  into^  have  nerer^icquired.  I  have  obferved 
great  iagacity  in  fwine ;  but  the  fliort  lives  we  allow  tbem^  and 
their  general  confinement,  prevents  their  improvement,  which 
m^ht  prcteblv  be  otherwife  greater  than  diat  of  dogs. 
.  Inflancea  of  the  fagacity  and  knowledge  of  animals  are  very 
jsameioiis  to  every  obferver,  and  their  docility  in  learning  vari- 
ous aits  firom  mankind,  evinces  that  they  may  learn  fimilar  arts 
from  dieir  own  fpecies,  and  thus  be  poficfled  of  mnch  acquired 
and  traditional  knowledge. 

A  dogwhofe  natural  prey  is  iheep,  is  taught  by  mankind,  not 
only  to  leave  theni  unmolefted,  but  to  guard  them  ;  and  to  hunt^ 
to  fetf  or  to  dribroy  other  kinds  of  animals,  a8  birds,  or  vermin  ; 
««d  in  fome  countries  to  catch  fifli,  in  others  to  find  trufiles, 
and  to  pmAife  a  great  variety  of  tricks  ;  is  it  more  furprifing 
that  the  crows  ihrald  teach  each  other,  that  the  hawk  can  catch 
k&  birdsy  by  the  fuperior  fwiftnefs  of  his  wing,  and  if  two  of 
ibcm  follow  him,  till  he  (ucceeds  in  his  defign,  that  they  can 
by  foscc  {hare  a  part  of  the  capture  ?  This  I  have  formerly  ob- 
iiorved  with  attention  and  aftoniihment. 
*  Theie  is  one- kind  of  pelican  mentioned  by  Mr.  Olbeck,  one 
of  Linnaens^s  travelling  pupils  (the  pelicanus  aquilus),  whofe 
food  is  fifh  ;  and  which  it  takes  from  other  birds,  becaufe  it  is 
jdot  formed  to  catch  them  itfelf ;  hence  it  is  called  by  the  Eng- 
fifh  a  Man-of-war-bird,  Voyage  lo  China,  p.  88.  There  are 
many  odber  interefting  anecdotes  of  the  pelican  and  cormorant, 
coUe£Ved  from  authors  of  the  beft  authority,  in  a  well-managed 
Natural  Hiftory  for  ChiUren^  publiihed  by  Mr.  Galton.  John- 
ion.    London. 

And  the  following  narration  from  the  very  accurate  MonC 
Adanfon,in  his  voyage  to  Senqgal,may  gain  credit  with  the  read- 
er:  as  his  employment  in  this  country  was  folely  to  make  ob- 
fovations  in  natunil  hiftory.  On  the  river  Niger,  in  his  road  to 
dieiflandGriel,he  (awagreat  number  of  pelicans,  or  wide  throats. 
•*  They  moved  with  great  ftate  like  fwans  upon  the  water,  and 
are  the  hurgeft  bird  next  to  the  oftrich ;  the  bill  of  the  one  I  kill- 
ed was  upwards  of  a  foot  and  half  long,  and  the  bag  faftened 
inidemcath  it  held  two  and  twenty  pints  of  water.  They  fwim 
an  flocks,  and  form  a  Isurge  circle,  which  they  contra  A  afterwards, 
chiving  dbe  fifli  before  them  wiA  their  legs :  when  they  fee  the 
fiflt  in  fufficient  number  confined  in  this  fpace,  they  plunge 
their  bill  wide  open  into  the  water^  and  (hut  it  again  with  great 

quickocfs. 
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qmckncft.    They  Atis  get  filh  into  their  throzi-hstg, 'whkh  rfiey 
cat  afterwards  on  fhore  at  their  kifurc.'*    P.  247. 

Another  curious  effort  of  defign,  or  ufe  of  means  in  animak, 
is  related  by  Abbe  Grofier,  in  his  Defcriptio»  of  China,  Vd.  I. 

1).  562.  A  kind  of  tiger  is  feen  in  Chun,  which  has  a  bodyt 
ike  a  dog,  but  no  tail,  and  is  remarkably  fwift  atid  ferocioas. 
If  any  one  meets  this  animal,  and  to  efcape  from  his  fmry  climiis 
up  a  tree,  the  tiger  immediately  fcnds  forth  a  bud  yell,  and  federal 
other  tigers  arrive  5  which  altogether  dig  up  the  earth  round  the 
•roots  of  the  tree,  and  overturning  it,  fcize  their  prey* 

The  rattiefnake  and  black  ferpent  of  America  sdfo  fhould  hate 
be  mentioned,  which  are  fuppofed  to  poffi^s  an  inftinf^tve  pow« 
er  of  fafcinating  birds  •,  as  many  birds  have  been  feen  repeatedly 
to  run  to  them  and  to  retreat  from  them  with  piteous  fcreans^ 
till  the  fnake  has  feized  and  devoured  diem.  I  formerly  fut 
peclcd,  that  this  ferpent  had  hid  himfcif  in  the  buihes,  and  lad 
iecretly  wounded  the  bird,  and  followed  it  with  his  fteady  eye, 
till  the  poifon  inflilled  into  the  wound  had  time  to  take  cSkA  ; 
and  that  the  bird  then  fell  from  the  tree  into  his  moutlu  But 
from  an  ingenious  paper,  which  Dr.  B.  S.  Barton,  ProficfiRnr 
of  Natural  Hiftory  in  Pennfylvania,  has  favoured  me  with»  and 
which  will  be  publifhed  in  tl^r  Philofophical  Tran£;u6kiosis,  it 
is  clearly  flie "wn,  that  this  piteous  cry,  and  approach,  and  retreat, 
of  the  bird  fuppofed  to  be  fialcinatai  is  fimply  an  attadc  made 
by  the  female  bird  on  the  ferpent  in  defence  of  her  young; 
which  credulity  and  tte  love  of  admiration  has  <x>mrcrted  into  a 
prodigy  of  fafcination,  which  is  ftill  credited  by  the  multitude 
in  America.  This  circumftanae  of  die  motiier  biiti  daring  to 
defend  her  young  from  a  ferpent,  till  flie  was  djeroured  by  him, 
and  her  fcreaming  around  him,  is  described  by  that  great  ob« 
ferver  of  nature,  the  immortal  Homer,  above  2000  years  ago- 
Iliad.  Lib.  2.  1.  jio. 

XII.  ITie  knowledge  and  language  of  thpfe  birds,  Aat  £00- 
•quently  change  their  climate  with  the  feafom,  is  iUH  mose  ex* 
tcnfivc  :  as  they  perform  thefe  migrations  iniarge  focietiesi  acnd 
are  lefs  fubjeft  to  the  power  of  man,  than  die  rcfident  tribes  of 
birds.  They  are  faid  to  follow  a  leader  during  the  day,  who  is 
occafionally  changed,  and  to'  keep  a  continual  cry  during  ite 
night  to  keep  themfclves  together.  It  is  probiWc  Aat  Siefe 
emigrations  were  at  firft  undertaken  as  accident  direfted,  by  the 
more  adventurous  of  their  fpecies,  and  learned  from  one  another 
like  the  difcoveries  of  mankind  in  navigation.  The  foUowiB^ 
circumftances  ftrongly  fupport  this  opinion. 

I.  Nature  has  provided  thefe  animals,  in  the  climates  where 
they  are  produced,  with  another  refourcc,  when  the  fcafon  be- 

comes 
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C(»Bie^  tEK>  cold  Cor  tbek  €0iiftimdoii8»  ^  ^  &«d  they  Ti^rc  6ip« 
poTt<d  wkh  ccafes  to  be  (upplied  :  I  nxeaa  th»t  of  ^eepiag, 
IX>rm}CC^  ifiakefiy  and  hsus^  have  not  the  0iean6  of  clianging  dieir 
country;  tbc  two  fcH-mer  iirom  the  vfot  of  wings,  ai^  the  ]at<» 
fer  tfrom;hifi  being  not  «fale  to  bear  the  light  of  tib^  day.  ;  Henc^ 
thefe  antnai^  sM?e  ohUgcd  to  ia^e  ufe  of  this  refotMrec,  and  ileep 
Smmg  the  winter.  And  tho(e  fwdlows  t}^  have  been  hatche4 
too  b«e  ia  ^  yoar  to  acquire  their  full  (Ire  ngth  of  fmioniOf,  tb^lt' 
liafe  been  nunmed  by  accident  or  di£Bafc>  have  boen  freq^ea^itly 
liMind  in  (he  koUows  of  rocks  oa  the  fea  coaftsi  and  even  und^r 
'wattrin  ihk  torpid  ftate»  frooa  which  ^y  We  been  revive^. 
bf  tbt  warioA  of  a  (Sire.  Tina  torpid  ftate  of  fwaUows  is  teftir 
kj  innumerable  evidences  both  of  ancient  and  moder,^ 
cs.  AnAotle  Ipeafcing  of  ^  fwaUows  fays,  <<  They  pais 
wanner  climates  in  iK4nter,  if  6ich  places  are  at  no  gre^it 
Jiftaaoe  ;  if  tbey  are,  jthey  bitry  themfelves  in  the  climates  where 
^  dwcU,"  (S.  Hift,  <u  16.  See  alfo  Derham's  Phyf.  ThcoL 
T.ii.  p.  177.) 

The  bjbcmiAkm  of  animals  is  mentioned  by  M.  F^bricius, 
who  fiipjpiofiMat  only  to  happen  to  animals,  which  originally  be- 
longed to  «  -warmer  climate,  and  adds,  that  when  thde  animak 
are  carried  back  to  a  warmer  climate,  and  fupplied  plentifully 
widi  fbod»  tbey.ce^  to  hybemate. 

Henee  tibdr  emigratioii^cannot  depend  on  a  necejjar*j  ioftin^l, 
as  the  eBti|^ation8  diemfelves  are  not  necejfary. 

2.  When  tlie  weather  becomes  cold,  the  fwallows  in  the 
netghbomhood  aflemble  in  large  flocks ;  that  is,  the  unexperi- 
enced attend  diofe  that  hare  before  experienced  the  journey  they 
Bic  about  to  undertake :  they  are  then  feen  fome  time  to  hover 
£m  liie  coa&t  till  there  is  calm  weather,  or  a  wind,  that  fuits  the 
direction  of  their  flight.  Other  birds  of  paflagc  have  been 
drowned  by  tfaoufands  in  the  fea,  or  have  fettled  on  (hips  quite 
ediaufted  with  -fatigue.  And  others,  either  by  miftaking  thek 
eout&,  or  by  diflrefsof  weather,  liave  arrived  in  countries  where 
they  were  never  foen  .before :  and  dius  are  evidently  fubjefl  to 
the  lame  hasnrds  that  the  human  fpecies  undergo,  in  the  execu- 
tioa  of  their  artificial  purpo&s. 

3.  The  fame  birds  ate  emigrant  from  fome  countries  and  not 
4b  from  others :  the  fwallows  were  feen  at  Goree  in  January  by 
an  ingenious  philofopher  of  my  acquaintance,  and  he  was  told 
-diat  they  .continned  there  all  the  year ;  as  the  warnq^h  of  the  cli* 
mate  was  at  all  feafons  fufficlent  for  their  own  conflitutions,  and 
fear  the  produ^ion  of  the  flies  that  fupply  them  with  nouriih- 
ment.  Herodotus  fays,  that  in  Libya,  abciit  the  fprings  of  the 
Nilci  the  fwallows  .continue  all  the  year.  (L.  a.) 

Quails 
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Qoalls  (tctrao  coturnix,  Lin.)  arc  birds  of  paflige  frotn  the 
eoaft  of  Barbary  to  Italy,  and  have  frequently  fetded  in  large 
ihoalson  (hips  fatigued  with  their  flight  (Ray,  Wifdom  of 
God,  p.  1 29.  Derham  Phyfic.  Theol.  v.  ii.  p.  178.)  Dr.  Ruf- 
fe!^ in  his  hiftory  of  Aleppo,  obfcrves  that  the  fwallows  vifit  that 
country  about  the  end  of  February,  and  having  hatched  their 
young  difappear  about  the  end  of  July  5  and  returning  again 
about  the  beginning  of  Oftober,  continue  about  a  fortnight,  and 
then  again  difappear.  {P.  70.) 

When  my  late  friend  Dr.  Chambrcs  of  Derby  was  on  the 
iJland  of  Caprea  in  the  bay  of  Naples,  he  was  informed  that  great 
flights  of  quails  annually  fettle  on  dhat  ifland  about  the  begin- 
ning of  May,  in  their  paflage  from  Africa  to  Europe.  And  diat 
they  always  come  when  the  fouth-eaft  wind  blows,  arc  fatigued 
when  they  reft  on' this  ifland,  and  arc  taken  in  fuch  amazing 
quantities  and  fold  to  the  Continent,  that  the  inhabitants  pay 
the  biihop  his  ftipend  out  of  the  profits,  arifing  from  the  £dc  of 
them. 

The  flights  of  thefe  birds  acrofs  the  Mediterranean  are  record- 
ed near  three  thoufand  years  ago.  «  There  went  forth  a  wind 
from  the  Lord  and  brought  quails  firom  the  fea,  and  let  them  fall 
upon  the  camp,  a  day's  journey  round  about  it,  and  they  were, 
two  cubits  above  the  earth,**  (Numbers,  chap.  li.  ver.  31.) 

In  our  country,  Mr.  Pennant  infyms  us,  that  fome  quails 
migrate,  and  others  only  remove  from  the  internal  parts  of  the 
ifland  to  the  coafts,  (Zoology,  odlavo,  210.)  Some  of  the  ring- 
doves and  ftares  breed  here,  others  migrate,  (ibid.  510,  511.) 
And  the  flendcr  billed  fmall  birds  do  not  all  quit  thefe  kingdoms 
in  the  winter,  though  the  difficulty  of  procuring  the  worms  and 
infefls,  that  they  feed  on,  fupplies  the  fame  reafon  for  migra- 
tion to  them  all,  (ibid.  511.) 

Linnseus  has  obfervcd,  that  in  Sweden  the  female  chaffinches 
quit  that  country  in  September,  migrating  into  Holland,  and 
leave  their  mates  behind  till  their  return  in  fpring.  Hence  he 
has  called  them  Fringilla  cxiebs,  (Amsen.  Acad.  ii.  42.  iv.  595.) 
Now  in  our  climate  both  fcxes  of  them  are  perennial  birds.  And 
Mr.  Pennant  obfcrves  that  the  hoopoe,  chatterer,  hawfinch,  and 
crofs-bill,  migrate  into  England  fo  rarely,  and  at  fuch  uncertain 
times,  as  not  to  deferve  to  be  ranked  among  our  birds  of  paf- 
fagc,  (Zool.  8vo.  511.) 

The  watei  fowl,  as  geefe  and  ducks,  are  better  adapted  for 
long  migrations,  than  the  other  tribes  of  birds,  as,  when  the 
weather  is  calm,  they  can  not  only  reft  themfelves,  or  fleep  upon 
the  ocean,  but  poffibly  procure  fome  kind  of  food  from^it. 

Hence  in  Siberia,  as  foon  as  the  lakes  are  frozen,  the  water 

fowl. 
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fowl,  vrlncli  sure  FC17  numerous,  all  difappcar,  and- arc  fuppofed 
to  fly  to  wanner  climates,  except  the  rail,  which,  from  its  inabil^ 
ity  for  long  flights,  probably  fleeps,  like  our  bat,  in  their  winter* 
The  foUowiBg  account  from  the  Journey  of  Profeiibr  Gmelin, 
.ipay  entertain  the  reader.     «  In  the  neighbourhood  of  Kiafnoi- 
ark,  amongft  many  other   emigrant  water  fowls  we  obferred  a 
great  number  af  rails,  which  when  purfued  never  took  flight, 
hut  endeavoured  to  efcapc  by  running.     We  inquired  how  thefc 
birds,  that  could  not  fly,  could  retire  into  other  coutitries  in  the 
winter,  and  were  told,  both  by  the  Tartars  and  AflGmians,  that 
they  well  knew  thofe  birds  could  not  alone  pafs  into  other  coun- 
tries: but  when  the  cranes  (les  grues)  retire  in  autumn,  each  one 
ta)ce6  a  rail  (un  rale)  upon  his  back,  and  carries  him  to  a  warmer 
diaute.'' 

RecapttuJailon. 

I.  All  birds  of  paflage  can  exift  in  the  climates,  where  they 
are  produced. 

•     2.  They  are  fubjefl  in  their  migrations  to  the  fame  accidents 
and  difficulties,  that  mankind  are  fubjeft  to  in  navigation. 

3.  The  fame  fpecies  of  birds  migrate  from  fome  countries, 
and  are  rcRdent  in  others. 

From  all  thcfc  circumfl:ances  it  appears  that  the  migrations  of 
birds  are  not  produced  by  a  neccflary  inftinft,  but  are  acciden- 
tal improvements,  like  the  arts  among  mankind,  taught  by  their 
contemporaries,  or  delivered  by  tradition  from  one  generation 
of  them  to  another. 

Xlil.  In  that  fcafon  of  the  year  which  fupplies  the  nourifh^ 
mcnt  proper  for  the  expcfted  brood,  the  birds  enter  into  a  con- 
tra<fl  of  maniage,  and  with  joint  labour  conftruft  a  bed  for  the 
reception  of  their  ofl^spring.  ^fheir  choice  of  the  proper  fcafon, 
their  contrails  of  marriage,  and  the  regularity  with  which  they 
con(lru£l  their  neds,  have  in  all  ages  excited  the  admiration  of 
naturalids  ^  and  have  always  been  attributed  to  the  power  of  in* 
ftin£^,  which,  like  the  occult  qualities  of  the  ancient  philofo- 
phers,  prevented  all  further  inquiry.  We  fhall  conCder  them 
in  their  order. 

Their  Choice  qfthe  Sea/on. 

Our  domeftic  birds,  that  are  plentifully  fupplied  throughout 
the  year  with  their  adapted  food,  and  arc  covered  with  houfes 
from  the  inclemency  of  the  weather,  lay  their  eggs  at  any  fca- 
fon :  which  evinces  that  the  fpring  of  tlie  year  is  not  pointed 
out  to  them  by 'a  ncceflary  inftinft. 

Whilft 
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Wkilft  the  wild  tribes  of  birds  choofe  this  time  of  dK  Teat 
from  their  acquired  knowledge^^that  the  mild  tempemtim  of  the 
air  is  more  convenient  for  hatching  their  eggs,  and  is  foon  likely 
to  fupply  that  kind  of  nouri(hment,  that  is  wanted  for  their  young. 

If  tht  genial  warmth  of  the  fpring  produced  the  paffion  of 
lotei  as  it  expands  the  foliage  of  trees,  all  other  animals  fhould 
feel  its  influence  as  well  as  birds  :  but,  the  viviparous  creaturest, 
as  they  fucklc  their  young,  that  is,  as  Aey  previoufly  digeft  tl« 
natural  food,  that  it  may  better  fuit  the  tender  flomachs  of  their 
offspring,  experience  the  influenc(t  of  this  paflion  at  all  feafona 
of  the  year,  as  cats  and  bitches.  The  'graminivorous  animals 
indeed  generally  produce  their  young  about  the  time  when  grab 
is  fupplied  in  the  greateft  plenty,  but  this  is  without  any  degree 
of  exa£inefs,  as  appears  from  our  cows,  iheep,  and  hares,  and 
may  be  a  part  of  the  traditional  knowledge,  which  they  learn 
from  the  example  of  their  parents. 

Their  Contrails  of  Marriage. 

Their  mutual  paflion,  and  the  acquired  knowledge,  that  their 
joint  labour  is  ncceflary  to  procure  fuftenance  for  their  numer- 
ous family,  induces  the  wild  birds  to  enter  into  a  contra£b  of 
marriage,  which  does  not  however  take  place  among  the  ducks, 
geefe,  and  fowls,  that  are  provided  with  their  daily  food  from 
our  barns. 

An  ingenious  philofopher  has  lately  denied,  that  animals  can 
enter  into  contrails,  and  thinks  this  an  efiential  difference  be- 
tween them  and  the  human  creature  ; — ^but  does  not  daily  ob- 
fcrvation  convince  us,  that  they  form  contrafts  of  friendfliip 
with  each  other,  and  with  mankind  ?  When  puppies  and  kittens 
play  together,  is  there  not  a  tacit  contraft,  that  they  will  not 
hurt  each  other  ?  And'does  not  your  favourite  dog  expe£i  you 
(hould  give  him  his  daily  food,  for  his  fervices  and  attention  to 
you  ?  And  thus  barters  his  love  for  your  protedion  ?  In  the 
fame  mahner  that  all  contra£l:s  are  made  amongft  men,  that  do 
not  underdand  each  other's  arbitrary  language. 

The  CenftruHion  of  their  Nep. 

I.  They  feem  to  be  inftrufted  how  to  build  their  nefts  from 
their  obfervation  of  that,  in  which  they  were  educated,  and  from 
their  knowledge  of  thofe  things,  that  are  mod  agreeable  to  their 
touch  in  refpeft  to  warmth,  cleanlinefs,  and  (lability.  They 
choofe  their  fituations  from  their  ideas  of  fafety  from  their  ene- 
mies, and  of  flicker  from  the  weather.     Nor  is  the  colour  of 

their 
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tfaeir  ncfts  a  circumftance  unthought  of;  the  finches,  that  build 
in  green  hedges,  cover  their  habitations  with  green  mofs  ;  the 
£waUow  or  martin,  that  builds  againft  rocks  and  houfes,  corers 
hers  with  clajr,  whilft  the  lark  choofes  vegetable  ftraw  nearly  of 
the  colour  of  the  ground  (he  inhabits :  by  this  contrivance,  they 
are  all  lefs  liable  to  be  difcovered  by  their  adverfaries. 

a.  'Nor  are  the  nefts  of  the  fame  fpecies  of  birds  conftrufted 
always  of  the  fame  materials,  nor  in  the  fame  form  ;  which  is 
another  circumftance  that  afcertains,  that  they  are  led  by  obfer- 
vation. 

In  the  trees  before  Mr.  Levet's  houfe  in  Litchfield,  there  arc 
annually  ncfts  built  by  fparrows,  a  bird  which  ufually  builds  un- 
der the  tiles  of  houfes,  or  the  thatch  of  barns.  Not  finding  fuch 
convenient  fituations  for  their  nefls,  they  build  a  covered.ncft 
iMgger  than  a  man's  head,  with  an  opening  like  a  mouth  at  the 
fide,  refembling  that  of  a  magpie,  except  that  it  is  built  with 
ftraw  and  hay,  and  lined  with  feathers,  and  fo  nicely  managed 
as  to  be  a  defence  againil  both  wind  and  rain. 

The  following  extraft  from  a  Letter  of  the  Rev.  Mr.  J.  Dar- 
win, of  Carleton  Scroop  in  Lincolnfhire,  authenticates  a  curious 
faft  of  this  kind.'  «  When  I  mentioned  to  you  the  circum- 
ftance of  crows  or  rooks  building  in  the  fpire  of  Welbourn 
church,  you  exprefied  a  defire  of  being  well  informed  of  the 
ccftamty  of  the  faft.  Welbourn  is  fituatcd  in  the  road  from 
Grantliam  to  Lincoln  on  the  ClifF  row  j  1  yefterday  took  a  ride 
iJiither,  and  inquired  of  the  reAor,  Mr.  Ridgehill,  whether  the 
^report  was  true,  that  rooks  built  in  the  fpire  of  his  church.  He 
afiiired  me  it  was  true,  and  that  they  had  done  fo  time  imme- 
morial, as  his  parilhioners  affirmed.  There  was  a  common  tra- 
dition, he  faid,  that  formerly  a  rookery  in  fome  high  trees  ad- 
joined the  church  yard,  which  being  cut  down  (probably  in  the 
fpring,  the  building  feafon),  the  rooks  removed  to  the  church, 
and  built  their  nefts  on  the  outfide  of  the  fpire  on  the  tops  of 
windows,  which  by  tlieir  projection  a  little  from  the  fpire  made 
them  convenient  room,  but  that  they  built  alfo  on  the  infide.  I 
iaw  two  nefts  made  with  fticks  on  the  outfide,  and  in  the  fpires, 
and  Mr.  Ridgehill  faid  there  were  always  a  great  many. 

*<  I  fpent  the  day  with  Mr.  Wright,  a  clergyman,  at  Fulbeck, 
near  Welbourn,  and  in  the  afternoon  Dr.  Ellis  of  Leadenham, 
about  two  miles  from  Welbourn,  drank  tea  at  Mr.  Wright's,  who 
faid  he  remembered,  when  Mr.  Welby  lived  at  Welbourn,  that 
he  received  a  letter  from  an  acquaintance  in  the  weft  of  Eng- 
land, defiring  an  anfwer,  whether  the  report  of  rooks  building 
in  Welbourn  church  was  true,  as  a  wager  was  depending  on 
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that  fubjcft ;  to  which  he  returned  an  anfwer  afcertaining  the 
fa£l,  and  decided  the  wager."     Aug.  30,  1794. 

So  the  jackdaw  (corvus  monettulaj  generally  builds  in  church 
fteeples,  or  under  the  roofs  of  high  houfes ;  but  at  Sdboum,  in 
Southamptonftiire,  where  towers  and  fteeples  are  not  fufficiently 
numerous,  thefe  birds  build  in  forfaken  rabbit  burrows.  See  3 
curious  account  of  thefe  fubterranean  nefts  in  White's  Hiftory 
of  Selboum,  p.  59.  Can  the  (kilful  change  of  architefture  iit 
thefe  birds  and  the  fparrows  above  mentioned  be  governed  by 
inftinft  ?  Then  they  muft  have  two  inftinfts,  one  for  common, 
and  the  other  for  extraordinary  occafions. 

I  have  feen  green  worftcd  in  a  neft,  which  no  where  c^fts  in 
tiature :  and  the  down  of  thiftles  in  thofe  nefts,  that  were  by 
fome  accident  conftrufted  later  in  the  fummer,  which  material 
could  not  be  procured  for  the  earlier  nefts  :  in  many  different 
climates  they  cannot  procure  the  fame  materials,  that  they  ufe  in 
ours.  And  it  is  well  known,  that  the  canary  birds,  that  are  prop- 
agated in  this  country,  and  the  finches,  that  are  kept  tame,  will 
build  their  nefts  of  any  flexile  materials,  that  are  given  them. 
Plutarch,  in  his  Book  on  Rivers,  fpeaking  of  the  Nile,  fays, 
«  that  the  fwallows  coUeft  a  material,  when  the  waters  recede, 
with  which  they  form  nefts,  that  are  impervious  to  water."  And 
in  India  there  is  a  fwailow  that  coIleAs  a  glutinous  fubftance 
for  this  purpofe,  whofe  neft  is  efculent,  and  efteemed  a  princi- 
pal rarity  amongft  epicures,  (Lin.  Syft.  Nat.)  Both  thefe  muft  be 
conftrufted  of  very  different  materials  from  thofe  ufed  by  the 
fwallows  of  our  country. 

In  India  the  birds  exert  more  artifice  in  building  their  nefts  on 
account  of  the  monkeys  and  fnakes :  fome  form  their  penfile 
tiefts  in  the  fhape  of  a  purfe,  deep  and  open  at  top ;  others  with 
a  hole  in  the  fide ;  and  others,  ftill  more  cautious,  with  an  en. 
trance  at  the  very  bottom,  forming  their  lodge  near  the  fummit. 
But  the  taylor-bird  will  not  even  truft  its  neft  to  the  extremity 
of  a  tender  twig,  but  makes  one  more  advance  to  fafety  by  fix- 
ing it  to  the  leaf  itl'clf.  It  picks  up  a  dead  leaf,  and  fews  it  tq 
the  fide  of  a  living  one,  its  flender  bill  being  its  needle,  and  its 
thread  fome  fine  fibres ;  the  lining  confifts  of  feathers,  goflamer^ 
and  down  j  its  eggs  are  white,  the  colour  of  the  bird  light  yel- 
low, its  length  mree  inches,  its  weight  three  fixteenths  of  an 
ounce  J  fo  that  the  materials  of  the  neft,  and  the  weight  of  the 
bird*  arc  not  likely  to  draw  down  an  habitation  fo  flightly  fuf- 
pendcd.  ^  neft  of  this  bird  is  preferved  in  the  Britifti  Mufe- 
Xim,  (Pennani's  Indian  Zoology.)  This  calls  to  one's  mind  the 
Alpfaic  account  of  the  origin  of  mankind,  the  firft  dawning  of 
arfihere  aftribcd  to  them,  is  iiiat  of  fcwing  leaves  togetlier. 

For 


Sect-  XVL  13.  >         OF  INSTINCT.  131 

Tor  many  otbor  carious  kinds  of  nefts  fee  Natural  Hiftory  ftnr 
Children,  by  Mr.  Galton.  Jdrnfon.  London,  Part  I.  p.  47. 
Gen.  Oriolus. 

3.  Thofe  birds  that  are  brought  up  by  our  care^  and  have  had 
little  communication  with  others  of  their  own  fpecies»  are  very 
defe^Hrc  in  diis  acquired  knowledge ;  they  are  not  only  very 
awkwvd  in  the  conftru£tion  of  their  nefts,  but  generally  fcatter 
their  eggs  in  various  parts  of  the  room  or  cage,  where  diey  are 
^xmfinedj  and  feldom  produce  young  ones,  till,  by  failing  in  their 
firft  attempt,  they  have  learnt  fomething  from  their  own  obferp- 
va^oQ. 

4*  During  the  time  of  incubation  birds  are  faid  in  general  to 
turn  thpr  cgp  every  day;  fome  cover  them,  when  they  leave 
the  nef^  as  oucks  and  geefe ;  in  fome  the  male  is  faid  to  bring 
food  to  the  female,  that  (he  may  have  lefs  occalion.of  abfence, 
ia  others  he  is  faid  tatake  her  place,  when  ibfi  goes  in  queft  of 
jbod ;  and  all  of  them  are  (aid  to  leave  their  eggs  a  (horter  time 
in  cold  weather  than  in  warm.  In  Senegal  the  oftrich  fits  on 
her  eggs  only  during  the  night,  leaving  them  in  the  day  to  the 
heat  ^  the  fun ;  but  at  the  Cape  of  Good  Hope,  where  the  heat 
is  left,  (he  fits  onthem  day  and  night. 

If  it  ihould  be  alked,  what  induces  a  bird  to  fit  weeks  on  its 
firft  ^s  uQConfcious  that  a  brood  of  young  ones  will  be  the 
prodtto^?  The  anfwer  muft  be,  that  it  is  the  fame  paflion  that 
induces  the  human  n^other  to  hold  her  o£&pring  whole  nights 
and  days  in  her  fond  arms,  and  prefs  it  to  her  bofom,  uncon- 
fcious  of  its  future  growth  to  fenfe  and  manhood,  till  obferva- 
tion  or  tradition  have  informed  her. 

5.  And  as  many  ladies  are  too  refined  to  nurfe  their  own 
childten,  and  deliver  them  to  the  care  and  provifion  of  others  i 
fo  is  there  one  inftance  of  this  vice  in  the  feathered  world.  The 
cuckoo  in  fome  parts  of  England,  as  I  am  well  informed  by  a 
very  diftinfl  and  ingenious  gentleman,  hatches  and  educates  her 
young ;  whilft  in  ouier  parts  (be  builds  no  neft,  but  ufes  that  of 
fome  lefier  bird,  generally  either  of  the  wagtail,  or  hedge  fpar- 
low,  and  depoficing  one  egg  in  it,  takes  no  further  care  of  her 
progeny. 

M.  Heriflant  thought,  that  he  had  difcovered  the  reafon,  why 
^vckoos  do  not  incubate  their  own  eggs,  by  having  obferved  that 
the  crop  or  ftomach  of  the  cuckoo  was  placed  behind  the  fter* 
num,  or  breaft-bone,  and  he  thence  fancied,  that  this  would 
rendd^  incubation  difagreeable  or  impradicable.  Htft.  de  V 
Acad.  Royal.  1752.  But  Mr.  White,  in  his  Natural  Hiftory  of 
Selbourn  aflerts,  that  on  difle£iing  a  fern-owl  he  found  the  fitu- 
atkn  of  the  crop  or  ftomach  of  that  bird  to  be  behind  the  fter- 

num« 
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num,  like  that  of  the  cuckoo,  and  fuppofcs  that  many  other 
birds  may  be  organized  in  the  fame  manner.  And,  as  the  fern- 
owl incubates  and  hatches  her  own  eggs,  he  rationally  concludes^ 
that  this  ftrufture  of  the  bird  cannot  be  the  caufe  of  her  want 
of  maternal  ftorge.     Hid.  of  Selboum,  p.  108. 

As  the  Rev.  Mr.  Stafford  was  walking  in  Glofop  Dale,  in  the 
Peak  of  Derbyfliire,  he  faw  a  cuckoo  rife  from  its  ncft.  The 
neft  was  on  the  (lump  of  a  tree,  that  had  been  fome  time  felled, 
among  fome  chips  that  were  in  part  turned  grey,  fo  as  much  to 
refemble  the  colour  of  the  bird ;  in  this  neft  were  two  young 
cuckoos :  tying  a  firing  about  the  leg  of  one  of  them,  he  peg- 
ged the  other  end  of  it  to  the  ground,  and  very  frequently  for 
many  days  beheld  the  old  cuckoo  feed  th^fe  young,  as  he  ftood 
very  near  them. 

The  folbwingextraftof  a  Letter  from  die  Rev.  Mr.  Wilmot, 
of  Morley,  near  Derby,  ftrengthcns  the  truth  of  the  fa£l  above 
mentioned,  of  the  cuckoo  fometimes  making  a  nefl,  and  hatclv- 
ing  her  own  young. 

"In  the  beginning  of  July  1792,  I  was  attending  fome  la- 
bourers on  my  farm,  when  one  of  them  faid  to  me,  <<  There  is 
a  bird's  ncft  upon  one  of  the  Coal-flack  Hills*;  the  bird  is  now 
fitting,  and  is  exactly  like  a  cuckoo.  They  fay  that  cuckoos 
never  hatch  their  own  eggs,  otherwife  I  fhould  have  fworn  it 
was  one."  He  took  me  to  the  fpot,  it  was  in  an  open  fallow 
ground ;  the  bird  was  upon  the  neft,  I  ftood  and  obfervcd  her 
fome  time,  and  was  perfeftly  fatisfied  it  was  a  cuckoo  ;  I  then 
put  my  hand  towards  her,  and  ftie  almoft  let  me  touch  her  be- 
fore {he  rofe  from  the  neft,  which  fhe  appeared  to  quit  with  great 
uneafinefs,  flcimming  over  the  ground  in  the  manner  that  a  hen 
partridge  does  when  difturbed  from  a  new  hatched  brood,  and 
went  only  to  a  thicket  about  forty  or  fifty  yards  from  the  neft  5 
and  continued  there  as  long  as  I  ftaid  to  oblerve  her,  which  was 
not  many  minutes.  In  the  neft,  which  was  barely  a  hole  fcratch- 
cd  out  of  the  coal  flack  in  the  manner  of  a  plover's  neft,  I  ob- 
ferved  three  eggs,  but  did  not  touch  them.  As  I  had  labourers 
conftantly  at  work  in  that  field,  I  went  thither  every  day,  and  al- 
ways looked  to  fee  if  the  bird  was  there,  but  did  not  difturb  her 
for  fcveh  or  eight  days,  when  I  was  tempted  to  dfive  her  from 
the  neft,  and  found  two  young  ones,  that  appeared  to  have  b^en 
hatched  fome  days,  but  there  was  no  appearance  of  the  third  egg. 
I  then  mentioned  this  extraordinary  circumftancc  (for  fuch  I 
thought  it)  to  Mr.  and  Mrs.  Holyoak  of  Bidford  Grange,  War- 
wickftiire,  and  to  Mifs  M.  Willes,  who  were  on  a  vifit  at  my 
houfc,  and  who  all  went  to  fee  it.  Very  lately  I  reminded  Mr. 
Holvoak  of  iti  who  toldl  me  he  had -a  perfcft  recolkdliln  of 

the 
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the  whole,  and  that,  confidering  it  a  curioHtyy  he  walked  to 
look  at  it  feveral  times,  was  pcrfcdly  fatisfied  as  to  its  being  a 
cuckoo,  and  thought  her  more  attentive  to  her  young,  than  any 
other  bird  he  ever  obfcrvcd,  having  always  found  her  brooding 
iicr  young.  In  about  a  week  after  I  firft  faw  the  young  onest 
one  of  them  was  mifiing,  and  I  rather  fufpe£ted  my  plough-boys 
having  taken  it ;  though  it  might  poilibly  have  been  tak^n.by  a 
Kawk,  fometimc  when  the  old  one  was  fecking  food.  I  never 
found  her  off  her  neft  but  once,  and  that  was  the  laft  time  I  faw 
the  remaining  young  one,  when  it  wa3  almoft  full  feathered.  I 
then  went  from  home  for  two  or  three  days,  and,  when  I  return* 
ed,  the  young  one  was  gone,  which  I  take  for  granted  had  flown. 
Though  during  this  time  I  frequently  faw  cuckoos  in  the  thick* 
ct  I  mention,  I  never  obferved  any  one,  that  I  fuppofed  to  be  the 
cock-bird,  paired  with  this  hen.'' 

Nor  is  this  a  new  obfervation,  though  it  is  entirely  overlooked 
by  the  modem  naturalifls,  for  Aridotle  fpeaking  of  the  cuckoo^ 
afierts  that  {he  fometimes  builds  her  neft  among  broken  rocks^ 
and  on  liigh  mountains,  (L.  6.  H.  c.  i.)  but  adds  in  another 
place  that  (he  generally  poflfeiTes  the  neft  of  another  bird,  (L..d» 
H.  c.  7.)  And  Niphus  fays  that  cuckoos  rarely  build  for  thcm-^ 
felves,  moft  frequently  laying  their  eggs  in  the  nefts  of  other 
birds,  (Gefher,  L.  3.  de  Cuculo.) 

The  Philofophcr  who  is  acquainted  with  thcfe  fafts  concern- 
ing the  cuckoo,  would  feem  to  have  very  little  reafon  himfelf,  if 
Jie  could  imagine  this  neglect  of  her  young  to  be  a  neceflarj 

XIV.  The  deep  recefles  of  the  ocean  are  inacceffible  to  man- 
kind, wluch  prevents  us  from  having  much  knowledge  of  the 
arts  and  government  of  its  inhabitants. 

f  •  One  of  the  baits  ufed  by  the  filherman  is  an  animal  called 
an  Old  Soldier ;  his  fize  and  form  are  fomewhat  like  the  craw- 
fifii,  with  this  difference,  that  his  tail  is  covered  with  a  tough 
membrane  inftead  of  a  fliell ;  and  to  obviate  this  defeat,  he  feek$ 
out  the  uninhabited  (hell  of  fome  dead  ii(h,  that  is  large  enough 
to  receive  his  tail,  and  carries  it  about  with  him  as  part  of  his 
clothing  or  armour. 

2.  On  the  coafts  about  Scarborough,  where  the  haddocks, 
cods,  and  dog^fiih,  are  in  great  abundance,  the  fifliermen  uoiver- 
fally  believe  that  the  dog-fifti  make  a  line,  or  femicircle,  to  en- 
compafs  a  fhoal  of  ha^ocks  and  cod,  cpnfiQJing  them  within 
<:ertain  Umlts  near  the  (hore,  and  eating  then>  as  occ^fion  re- 
quires. For  the  haddocks  and  cod  are  always^  found  near  the 
fliore  without  any  dog-fifh  among  them,  and  the  dqg-^lh  furcfier 
off  without  any  haddocks  or  cod  s  amdyei  the  former  are  known 

to 
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to  prey  upon  the  Utter,  and  in  fome  years  devour  fuch  ioimeafii 
quantities  as  to  render  this  (ifliery  more  expend ve  than  profita* 
Ue« 

3.  The  remora,  when  be  wiflics  to  remove  his  fltuation,  as 
ke.  is  a  very  flow  fwimmer,  is  content  to  take  an  outfide  place 
en  whatever  conveyance  is  going  his  way ;  nor  can  the  cunniii|r 
animal  be  tempted  to  quit  his  hold  of  a  fliip  when  (he  is  failing, 
not  even  for  the  lucre  of  a  piece  of  pork,  left  it  fliould  endai^- 
ger  die  lofs  of  bis  paflage :  at  other  times  he  is  eafily  caught  with 
the  hook. 

4*  The  crab-fifhy  like  many  other  teftaceous  animals,  annu- 
ity changes  its  fhell  y  it  is  then  in  a  foft  ftate,  covered  only 
with  a  mucous  membrane,  and  conceals  itfelf  in  holes  in  the 
had  or  under  weeds ;  at  this  place  a  hard  (helled  crab  always 
ftands  centinel,  to  prevent  the  fea  in(e£ls  from  injuring  the  other 
in  its  defencelefs  ftate ;  and  the  (i(hermen  from  his  appearance 
know  where  to  find  the  foft  ones,  which  they  ufe  for  baits  ia 
eatcfaxBg  other  fi(h. 

And  though  the  hard  (helled  crab,  when  he  is  on  this  duty, 
advances  boldly  to  meet  the  foe,  and  will  with  difficulty  quit 
die  field ;  yet  at  other  times  he  (hews  great  timidity,  and  hsis  a 
wonderful  (jpeed  in  attempting  his  efcape  ^  and,  ii  often  inter- 
fupted,  will  pretend  death  like  the  fpider,  and  watch  an  oppor<» 
tonity  to  finkhimfelf  into  the  fand,  keeping  only  his  eyes  above* 
My  ingenious  friend  Mr.  Burdett,  who  favoured  me  with  tbefe 
accounts  at  the  time  he  was  furveying  the  coafts,  thinks  the 
commerce  between  the  fexes  takes  place  at  this  time^  and  in** 
ipires  the  courage  of  the  creature. 

5.  The  (hoals  of  herrings,  cods,  haddocks,  and  other  fi(hf 
which  approach  our  (bores  at  certain  feafons,  and  quit  them  at 
<Kher  feafons  without  leaving  one  behind ;  and  the  falmon,  that 
peixodically  frequent  our  rivers,  evince,  that  there  are  vagrant 
tribes  of  fi(b,  that  perform  as  regular  \nigrations  as  the  birds  of 
paflage  already  mentioned. 

d.  There  is  a  catara£l  on  the  river  LiflTcy  in  Ireland  about 
sineieen  feet  high :  here  in  the  falmon  feafon  many  of  the  inhab- 
itants amufe  themfelves  in  obferving  thefe  fifli  leap  up  the  tor- 
tent.  They  dart  themfelves  quite  out  of  the  water  as  they  af- 
eend,  and  frequently  fall  back  many  times  before  they  furmount 
it,  and  bafkets  made  of  twigs  are  placed  near  the  edge  of  the 
ftream  to  catch  them  in  their  fall. 

I  have  obferved,  as  I  have  fat  by  a  fpout  of  water,  which  de^ 
feends  from  a  ftone  trough  about  two  feet  into  a  ftream  below, 
at  particular  feafons  of  the  ^r,  a  great  number  of  little  fifli 
called  minumsy  or  pink^  throw  themfelyes  about  twenty  times 

their 
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their  own  length  out  of  the  water,  cxpcfting  to  get  into  tbe 
trough  above. 

TTiis  evinces  that  the  ftorge,  or  attention  of  the  dam  to  pro- 
vide for  the  oftpring,  is  ftrongly  exerted  amongft  the  nations 
of  fifli,  where  it  would  fecm  to  be  the  moft  neglcftcd ;  as  thefe 
£dinen  canx^ot  be  fuppofed  to  attempt  fo  difficult  and  dangefous 
»  talk  without  being  confcious  of  tbe  purpofe  or  end  of  their  en* 
deavouri. 

It  is  further  remarkable,  that  moft  of  the  old  falmon  return 
to  the  fea  before  it  is  proper  for  the  young  fhoals  to  attend  them, 
yet  that  a  few  old  ones  continue  in  the  rivers  fo  late,  that  they 
become  pcrfeftly  emaciated  by  the  mconvcnience  of  their  fitu- 
ation,  and  this  apparently  to  guide  or  to  protedt  the  unexperi- 
enced brood. 

Of  tbe  fmaller  water  animals  we  have  ftlll  lefs  knowIedg&» 
who  neverthelefs  probably  poflefs  many  fupcrior  arts ;  foxneot 
Acfe  are  mentioned  in  Botanic  Garden,  P.I.  Add.  Note  aXviL 
and  XXVIII.  The  nympha  of  the  water-moths  of  our  rivers^ 
which  cover  themfehres  with  cafes  of  ftraw,  gravel,  and  fliell, 
contrive  to  make  their  habitations  nearly  in  equilibrium  with 
the  water ;  when  too  heavy,  they  add  a  bit  of  wood  or  flraw  i 
when  too  light,  a  bit  of  gravel.     £dinb.  TranC 

All  thefe  drcumftances  bear  a  near  refemblance  to  the  delib* 
erate  aAions  of  hmman  reafon. 

XV.  We  have  a  very  imperfe£l  acquaintance  with  the  vari, 
ous  tribes  of  infers :  their  occupations,  manner  of  life,  and  evea 
the  number  of  their  fenfes,  differ  fiotn  our  own,  and  from  each 
other  \  but  there  is  reafon  to  imagine,  that  thofe  which  poflefii 
the  fenfe  of  touch  in  the  moft  exquifite  degree,  and  whofe  oc- 
cupations require  the  moft  conftant  exertion  of  their  powers^ 
arc  endued  with  a  greater  proportion  or  knowledge  and  inge* 
nutty. 

The  (piders  of  this  country  manufafture  nets  of  various 
forms,  adapted  to  various  fituations,  to  grreft  the  flies  that  are 
their  food  ;  and  fome  of  them  have  a  houfe  or  lodging-place  in 
the  middle  of  the  net,  well  contrived  for  warmth,  fecurity,  or 
concealment.  There  is  a  large  fpider  in  South  America,  wb^ 
conftruAs  net^  of  fo  ftrong  a  texture  as  to  entangle  fmall  birdi^ 
particularly  the  humming  bird.  And  in  Jamaica  there  is  an* 
other  fpider,  who  digs  a  hole  in  the  earth  obliquely  downwards, 
about  three  inches  in  length,  and  one  inch  in  diameter  }  this 
cavity  fte  lines  with  a  tough  thick  web,  which  when, taken  out 
refembles  a  leathern  purfe  :  but  what  is  moft  curious,  this  houle 
has  a  door  with  hinges,  like  the  operculum  of  fome  fea  flicUs  ^ 
and  herfclf  and  family,  who  tenant  tbi»  neft,  open  and  (hut  the 
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iooY^  whenever  they  pafs  or  repaft.  This  hiftory  was  told  me, 
and  the  neft  with  its  operculum  (hewn  me  by  the  late  Dr.  Butt 
of  Bath,  who  was  feme  years  phyfician  in  Jamaica. 

The  produftion  of  thefe  nets  is  indeed  a  part  of  the  nature 
or  conformation  of  the  animal,  and  their  natural  ufe  is  to  fup- 
ply  die  place  of  wings,  when  flie  wifhes  to  remove  to  another 
fituation.  But  when  (he  employs  them  to  entangle  her  prey, 
there  are  marks  of  evident  defign,  for  (he  adapts  the  form  of 
ciach  net  to  its  fituation,  and  ftrengthens  thofc  lines,  that  require 
It,  by  joining  others  to  the  middle  of  them,  and  attaching  tJiofc 
others  to  diftant  objefts,  with  the  fame  individual  art,  that  is 
ufed  by  mankind  in  fupporting  the  mafts  and  extending  the 
fails  of  (hips.  This  work  is  executed  with  more  mathematical 
cxaftncfs  and  ingenuity  by  the  field  fpiders,  than  by  thofe  in 
our  houfes,  as  their  conftruf^ions  are  more  fubje£led  to  the  in* 
juries  of  dews  and  tempefts. 

BeGdes  the  ingenuity  (hewn  by  thefe  little  cteaturcs  in  taking 
their  prey,  the  circumllance  of  their  counterfeiting  death,  when 
tliey  are  put  into  terror,  is  truly  wonderful  1  and  as  foon  as  the 
objeft  of  terror  is  removed,  they  recover  and  run  away.     Some  - 
beetles  are  alfo  faid  to  poflefs  this  piece  of  hypocrify. 

The  curious  webs,  or  cords,  conftrufted  by  fome  young  cat- 
erpillars to  defend  themfelves  from  cold,  or  from  infeds  of  prey  ; 
and  fay  (ilk- worms  and  fome  other  caterpillars,  when  they  tranf- 
migrate  into  aurelise  or  larvae,  have  defervedly  excited  the  admi- 
ration of  the  inquifitive.  But  our  ignorance  of  their  manner  of 
Kfe,  and  even  of  the  number  of  their  fenfes,  totally  precludes 
us  from  underftanding  the  means  by  which  they  acquire  this 
knowledge. 

The  care  of  the  falmon  in  choofing  a  proper  (ituation  for  her 
Ipawn,  the  ftruAurc  of  the  nefts  of  birds,  their  patient  incuba- 
tion, and  the  art  of  the  cuckoo  in  depofiting  her  egg  in  her  neigh- 
bour's nurfery,  arc  inftances  of  great  fagacity  in  thofe  creatures  : 
and  yet  they  are  much  inferior  to  the  arts  exerted  by  many  of 
the  Infecl  tribes  on  Gmilar  occafions.  The  hairy  excrefcences 
on  briars,  the  otik  apples,  the  blafted  leaves  of  trees,  and  the 
lumps  on  the  backs  of  cows  are  (ituations  that  are  rather  produ- 
ced than  chofcii  by  the  mother  infefl:  for  the  convenience  of  her 
ofEiprmg.  The  cells  of  bees,  wafps,  fpiders,  and  of  the  various 
coralline  infers,  equally  aftonilh  us  whether  we  attend  to  the 
materbls  or  to  the  archite£lure. 

But  the  conducl  of  the  ant,  and  of  fome  fpecies  of  the  ich- 
Iteumon  fly  in  the  Incubation  of  their  eggs,  is  equal  to  any  exer- 
tion of  human  fcicnue.     The  ^nts  many  times  in  a  day  move 
theit  eggs  nearer  the  furface  of  their  habitation,  or  deeper  be- 
low 


Sect.  XVI.  iS.  i.       OF  INSTINCT*  137 

k>w  it,  as  the  heat  of  the  weather  varies  j  and  in  colder  days  lie 
upon  them  in  heaps  fot  the  putpofe  of  incubation :  if  their 
manfion  is  too  dry,  they  carry  them  to  places  where  there  is 
moiitnrCi  and  you  may  diftinftly  fee  the  little  worms  move  and 
fuck  up  the  water.  When  too  much  moifture  approaches  their 
neft,  they  convey  their <ggs  deeper  in  the  earth,  or  to  fomc  oth- 
er place  of  fafety.  (Swammcrd.  Epil.  ad  Hift.  Infedt.  p.  153. 
Phii.  Tranf.  No.  23.     Lowthorp.  V.  2.  p.  7.) 

There  is  one  fpccies  of  ichneumon-fly,  that  digs  a  hole  in  the 
earth,  and  carrying  into  it  two  or  three  living  caterpillars,  de- 
pofits  her  eggs,  and  nicely  clofing  up  the  neft  leaves  them  there  5 
partly  doubtkfs  to  aflift  the  incubation,  and  panly  to  fupply  food 
to  her  future  young,  (Derham.  B.  4.  c.  13.  Ariftotlc  Hift* 
Animal.  L.  5.  c.  20.) 

A  friend  of  mine  put  about  fifty  large  caterpillars  collefted 
from  cabbages  on  fome  bran  and  a  few  leaves  into  a  box,  and 
covered  it  with  gauze  to  prevent  their  cfcape.  After  a  few 
days  we  faw,  from  more  dian  three  fourths  of  them,  about  eight 
or  ten  Utdc  caterpillars  of  the  ichneumon-fly  come  out  of  their 
'  bricks,  and  fpin  each  a  fmall  cocoon  of  (ilk,  and  in  a  few  days 
the  large  caterpillars  died.  This  fmall  fly  it  feems  lays  its  egg 
in  the  back  of  the  cabbage  caterpillar,  which  when  hatched  preys 
upon  the  material,  which  is  produced  there  for  the  purpofe  of 
making  filk  for  the  future  neft  of  the  cabbage  caterpillar  j  of 
which  being  deprived,  the  creature  wanders  about  till  it  dies, 
and  thus  our  gardens  are  preferved  by  the  ingenuity  of  this 
cruel  fly. 

This  curious  property  of  producing  a  filk  thread,  which  is 
common  to  fomc  fea  animals,  fee  Botanic  Garden,  Part  I.  Note 
XXVII.  and  is  defigned  for  the  purpofe  of  their  transformation 
as  in  the  filk-worm,  is  ufed  for  conveying  themfelvcs  from  highet 
branches  to  lower  ones  of  trees  by  fomc  caterpillars,  and  to  make 
themfelves  temporary  ncfts  or  tents,  and  by  the  fpider  for  en- 
tangling his  prey.  Nor  is  it  fttange  that  fo  much  knowledge 
Ihould  be  acquired  by  fuch  fmall  anin^als  ^  fmce  there  is  reafon 
to  imagine,  that  thefe  infects  have  the  fenfe  of  touch,  either  in 
their  probofcis,  or  their  antennse,  to  a  great  degree  of  perfec- 
tion }  and  thence  may  poflefs,  as  far  as  their  fphere  extends,  as 
accurate  knowledge,  and  as  fubtle  invention,  as  the  difcoverers 
of  human  arts. 

XVI.  1.*  If  we  were  better  acquainted  with  the  hiftorics  of 
tbofe  infedls  that  are  formed  into  focieties,  as  the  bees,  wafps, 
and  ants,  I  make  no  doubt  but  we  (hould  find,  that  their  arts 
and  improvements  are  not  fo  fimilar  and  uniform  as  they  now 
appear  to  us,  but  that  they  arole  in  the  fame  manner  from  exr 
Vol.  L  T  pcricncc 
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pcriencc  and  tradition,  as  the  arts  of  our  own  fpccics ;  though 
their  reafoning  is  from  fewer  ideas,  is  buiied  about  fewer  obje^j 
and  is  exerted  with  lefs  energy. 

There  are  fome  kinds  of  infefts  that  migrate  like  the  birds 
before  mentioned.  The  locuft  of  warmer  climates  has  fome- 
times  come  over  to  England ;  it  is  thaped  like  a  grafshoppcr, 
with  very  large  wings,  and  a  body  above  an  inch  in  length.  It 
is  mentioned  as  coming  into  Egypt  with  an  eaft  wind,  « The 
Lord  brought  an  call  wind  upon  the  land  all  that  day  and  night, 
and  in  the  morning  the  eaft  wind  brought  the  kcu^s,  and  cov- 
ered the  face  of  the  earth,  fo  that  the  land  was  dark,"  Exod.  x, 
13.  The  migrations  of  thefe  infe£is  are  mentioned  in  another 
part  of  the  fcripture,  "  The  locufts  have  no  king,  yet  go  they 
forth  all  of  them  in  bands,"  Prov.  xxx.  27. 

The  accurate  Mr.  Adanfon,  near  the  river  Gambia  in  Africaj 
was  witnefs  to  the  migration  of  thefe  infefls.  «  About  eight  in 
the  morning,  in  the  month  of  February,  there  fuddenly  arofe 
over  our  heads  a  thick  cloud,  which  darkened  the  air,  and  de-* 
prived  us  of  the  rays  of  the  fun.  We  found  it  was  a  cloud  of 
locufts  raifed  about  twenty  or  thirty  fathoms  from  the  grpund, 
and  covering  an  extent  of  feveral  leagues ;  at  length  a  fhower  of 
thefe  infefts  defcended,  and  after  devouring  every  green  herb, 
while  they  refted,  again  refumed  their  flight.  This  cloud  was 
brought  by  a  ftrong  eaft-wind,  and  was  all  the  morning  in  pafl". 
ing  over  the  adjacent  country.'*     (Voyage  to  Senegal,  158.) 

In  this  country  the  gnats  are  fometimes  feen  to  migrate  in 
clouds,  like  the  muiketoes  of  warmer  climates,  and  our  fwarms 
of  bees  frequently  travel  many  miles,  and  are  faid  in  North 
America  always  to  fly  towarc^e  fouth.  The  prophet  Ifaiah  has 
a  beautiful  allufion  to  thefe  migrations,  <<  The  Lord  ihall  call 
the  fly  from  the  rivers  of  Egypt,  and  fliall  hifs  for  the  bee  that  is 
in  the  land  of  Aflyria/*  Ifa.  vii.  18.  which  ha^  been  lately  ex- 
plained by  Mr.  Bruce,  in  his  Tavels  to  difcover  the  Source  of 
the  Nile. 

2.  I  am  well  informed  that  the  bees  that  w^ere  carried  into 
Barbadoes,  and  other  weftem  iflands,  ceafed  to  lay  up  any  honey 
after  the  firft  year,  as  they  found  it  not  ufeful  to  them :  and  arc 
now  become  very  troublefome  to  the  inhabitants  of  thofe  iflands 
by  infefting  their  fugar-houfes  ;  but  thofe  in  Jamaica  continue 
to  make  honey,  as  the  cold  north  winds,  or  rainy  feafons  of  that 
ifland,  confine  them  at  hotnc  for  feveral  weeks  together.  And 
the  bees  of  Senega!,  which  diflcr  from  thofe  of  Europe  only  in 
fize,  make  their  honey  not  only  fuperior  to  ours  in  delicacy  of 
flavour,  but  it  has  this  Angularity,  that  it  never  concretes,  but 
remains  liquid  as  fyrup,  (Adanfon).  From  fome  obfcrvations  of 

Mr, 
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Mr.  Wildman,  and  of  other  people  of  veracity,  it  appears,  that 
during  the  fcverc  part  of  the  winter  feafon  for  weeks  together 
the  bees  are  quite  benumbed  and  torpid  from  the  cold,  and  do 
not  confume  any  of  their  provifion.  This  ftate  of  fleep,  like  that 
of  fwallows  and  bats,  feems  to  be  the  natural  refource  of  thofe 
creatures  in  cold  climates,  and  the  making  of  honey  to  be  an 
artificial  improvement. 

As  the  death  of  our  hives  of  bees  appears  to  be  owing  to  their 
being  kept  fo  warm,  as  to  require  food  when  their  ftock  is  ex- 
handed  $  a  very  obferving  gentleman  at  my  requeft  put  two 
hives  for  many  weeks  into  a  dry  cellar,  and  obfcrvcd,  during  all 
that  time,  they  did  not  confume  any  of  their  provifion,  for  their 
"weight  did  not  decreafe  as  it  had  done  when  they  were  kept  in 
the  open  air.  The  fame  obfervation  is  made  in  the  Annual 
Regifter  for  1768,  p.  113.  And  the  Key.  Mr.  White,  in  his 
Method  of  preferving  Bees,  adds,  that  thofe  on  the  north  fide  of 
his  houfe  confumed  lefs  honey  in  the  winter  than  thofe  on  the 
fouth  fide. 

There  is  another  obfervation  on  bees  well  afcerlained,  that 
they  at  various  times,  when  the  feafon  begins  to  be  cold,  by  a 
general  motion  of  their  legs  as  they  hang  in  cluilers  produce 
a  degree  of  warmth,  which  is  eafily  perceptible  by  the  hand. 
Henc^by  this  ingenious  exertion,  they  for  a  long  time  prevent 
the  torpid  ftate  they  would  naturally  fall  into. 

According  to  the  late  obfervations  of  Mr.  Hunter,  it  appears 
that  the  bee's-wax  is  not  made  from  the  duft  of  the  anthers  of 
flowers,  which  they  bring  home  on  their  thighs,  but  that  this 
makes  what  is  termed  bee-bread,  and  is  ufed  for  the  purpofe  of 
feeding  the  bee  maggots  $  in  the  fame  manner  butterflies  live  on 
honey,  but  the  previous  caterpillar  lives  on  vegetable  leaver 
labile  the  maggots  of  large  flies  require  flefh  for  their  food,  and 
thofe  of  the  ichneumon  fly  require  infefts  for  their  food.  What 
induces  the  bee  who  lives  on  honey  to  lay  up  vegetable  powder 
for  its  young  ?  What  induces  the  butterfly  to  lay  its  eggs  on 
leaves,  when  itfelf  feeds  on  honey  i  What  induces  the  other  flies 
to  feek  a  food  for  their  progeny  difierent  from  what  they  con- 
fume themfelves  ?  If  thefe  are  not  deductions  from  their  own 
previous  expedience  or  obfervation,  all  the  aftions  of  mankind 
muft  be  refolved  into  inftindi. 

3.  «<The  dormoufe  confumes  but  little  of  its  food  during,  the 
rigour  of  the  feafon,  for  they  roll  themfelves  up,  or  fleep,  or  lie 
torpid  the  greateft  part  of  die  time  j  but  on  warm  funny  days 
experience  a  fliort  revival,  and  take  a  Httle  food,  and  then  re- 
lapfc  into  their  former  ftate."  (Pennant  Zoolog.  p.  67.)  Other 
animals  that  fleep  in  wiater  withouit  laying  up  any  provender, 

are 
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are  obfervcd  to  go  into  their  winter  beds  fat  and  ftrcmg,  but  re- 
turn to  day  light  in  the  fpring  feafon  very  lean  and  feeble.  The 
common  flies  fleep  during  the  winter  without  any  provifion  for 
their  ^  nourifhment,  and  are  daily  revived  by  the  warmth  of  the 
fun,  or  of  our  fires.  Thefc  whenever  they  fee  light  endeavour 
to  approach  it,  having  obferved,  that  by  its  greater  vicinity  they 
get  free  from  the  degree  of  torpor  that  the  cold  produces ;  and 
are  hence  induced  perpetually  to  burn  themfelves  in  our  candles : 
deceived,  like  mankind,  by  the  mifapplication  of  their  knowl- 
edge. Whilft  many  of  the  fubterraneous  infers,  as  the  com- 
mon worms,  feem  to  retreat  fp  deep  into  the  earth  as  not  to  be. 
enlivened  or  awakened  by  the  difierence  of  our  winter  days  | 
»nd  ftop  up  their  holes  with  leaves  or  ftraws,  to  prevent  the 
f rolls  from  injuring  them,  or  the  centipes  from  devouring  them. 
The  habits  of  peace,  or  the  ftratagems  of  war,  of  thefe  fubterra^ 
nean  nations  are  covered  from  our  view  s  but  a  friend  of  mine 
prevailed  on  a  diftrefled  worm  to  enter  the  hole  of  anotjier  worm 
on  a  bowling-green,  and  he  prefently  returned  much  wounded 
about  his  head.  And  I  once  iaw  a  worm  rife  haftily  out  of  the 
earth  into  the  fun-fhine,  and  obferved  a  centipes  banging  at  it$ 
tail :  the  centipes  nimbly  quitted  the  tail,  and  lEci^ing  the  worm 
about  its  iniddle  cut  it  in  half  with  its  forceps,  and  preyed  upon 
one  part,  while  the  other  efcaped.  Which  evinces  they  have 
defign  in  ftopping  the  mouths  of  their  habitations. 

4.  The  wafp  of  this  country  fixes  his  habitation  under  ground^ 
that  he  may  n«t  be  adefled  with  the  various  changes  of  oar 
climate  i  but  in  Jamaica  he  hangs  it  on  the  bough  of  a  tree^ 
where  the  feafons  are  lefs  fevere.  He  weaves  a  very  curious 
paper  of  vegetable  fibres  to  cover  his  neft,  which  is  coaftru&ed 
on  the  fame  principle  with  that  of  the  bee,  but  with  a  different 
material  ^  but  as  his  prey  confifts  of  flefli,  fruits,  and  inie^, 
which  are  perifhable  commoditiics^  he  can  lay  up  no  provender 
for  the  winter. 

M.  de  la  Loubierc,  in  his  relation  of  Siam,  fays,  "  That  in  a 
part  of  that  kingdom,  which  lies  open  to  great  inundations,  all 
the  ants  make  their  fettlements  upon  trees  5  no  ants'  neils  are  to 
be  feen  any  where  elfe."  Whereas  in  our  country  the  ground 
is  their  only  fituation.  From  the  fcriptural  accotfnt  of  thefe  in- 
fers, one  flight  be  led  to  fufpe£l,  that  in  fome  climates  the  lay 
up  a  proviCon  for  the  winter,  (Prov.  vi.  6.  xxx.  25.)  Origen  af- 
firms the  fame,  (Cont.  Celt  L.  4.)  But  it  is  generally  believed 
that  in  this  country  they  do  not.  The  white  ants  of  the  coaft 
of  Africa  make  themfoivcs  pyramids  eight  or  ten  feet  high,  on 
^  bafe  of  about  the  fame  width,  with  a  fmooth  furface  of  rich 
clay,  excefllvely  hard  and  well  builtj  which  appear  at  a  diftance 

like 
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Kke  an  affcmblagc  of  the  huts  of  the  negroes,  ( Adanfon).  The 
hiftory  of  thefe  has  been  lately  well  defcribed  in  the  Philofoph. 
Tranfadions,  «ndcT  the  name  of  tcrmes,  or  termites.  Thefe 
difier  vcTj  much  from  the  ncft  of  our  large  ant ;  but  the  real 
liiftory  of  this  creature,  a$  well  as  of  the  wafp,  is  yet  very  im- 
pcifcflly  known* 

Wafps  arc  faid  to  catch  large  fpiders,  and  to  cut  off  their  leg«» 
wid  carry  their  mutilated  bodies  to  their  young,  HiSt.  Raifon. 
Tom.  Lp.  152* 

One  circumftance  I  (hall  relate  which  fell  under  my  own  eye, 
and  Ihewed  the  power  of  reafoi^  in  a  wafp,  as  it  is  cxcrcifcd 
among  men.  A  wafp,  on  a  gravel  walk,  had  caught  a  fly  nearly 
as  large  as  hin^df ;  kneeling  on  the  ground  I  obfenrcd  him  fep- 
arate  the  tail  and  the  head  from  the  body  part,  to  which  the 
wings  were  attached.  He  then  took  the  body  part  in  his 
paws,  and  rofe  about  two  feet  from  the  ground  with  it ;  but  a 
gentle  breeze  Mrafting  the  wings  of  the  fly  turned  him  round  in 
the  air,  and  he  fettled  again  with  his  prey  upon  the  gravel.  I 
then  diftindly  obferved  him  cut  oflFwith  his  mouth,  firft  one  of 
the  wings,  and  then  the  other,  after  which  he  flew  away  with 
it  utimolefted  by  the  wind. 

Go,  thou  fluggard,  learn  arts  and  induftry  from  the  bee,  and 
from  the  ant !      • 

Go^  proud  reafoner,  and  call  the  worm  thy  (ifter  ! 

XVn.  Conclujton. 

It  was  before  obferved  how  much  the  fuperior  accuracy  of 
our  fenfe  of  touch  contributes  to  increafe  our  knowledge  ;  but 
it  is  the  greater  energy  and  aftivity  of  the  power  of  volition  (as 
explained  in  the  former  Se£lions  of  this  work)  that  marks  man, 
and  has  given  him  the  empire  of  the  world* 

There  is  a  criterion  by  which  we  may  diilinguifii  our  volun- 
tary afts  or  thoughts  from  thofe  that  are  excited  by  our  fenfa- 
tions  ;  «  The  former  are  always  employed  about  the  means  to 
acquire  pleafurable  objeAs,  or  to  avoid  painful  ones  :  while  the 
latter  are  employed  about  thtpoffejfton  of  thofe  that  are  already 
in  our  power.* 

If  wc  turn  our  eyes  upon  the  fabric  of  our  fellow  animals, 
•we  find  they  are  fupported  with  bones,  covered  with  flcins,  moved 
by  mufdes  ;  that  they  poflefs  the  fame  fenfes,  acknowledge  the 
fame  appetites,  and  are  nouriflied  by  the  fame  aliment  with  our- 
fdves  ;  and  we  ihould  hence  conclude  from  the  ftrongeft  anal- 
ogy, that  thdr  internal  faculties  were  alfo  in  fomc  meafure  fim- 
ilar  to  ourciwn. 

Mn 
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Mr.  Locke  indeed  publiflied  an  opinion,  that  other  animals 
poflefled  no  abftraft  or  general  ideas,  and  thought  this  circum- 
ftance  was  the  barrier  between  the  brute  and  the  human  world. 
But  thefe  abftrafted  ideas  have  been  (ince  demonftrated  by  Bifh- 
op  Berkeley,  and  allowed  by  Mr.  Hume,  to  have  no  exiftence  in 
nature,  not  even  in  the  mind  of  their  inventor,  and  we  arc 
hence  neceffitated  to  look  for  fome  other  mark  of  diftin£Hon. 

The  ideas  and  aftions  of  brutes,  like  thofe  of  children,  arc 
almoft  perpetually  produced  by  their  prefent  pleafures,  or  their 
prefent  pains  ;  and,  except  in  the  few  inftances  that  have  been 
mentioned  in  this  Section,  they  feldom  bufy  themfelves  about 
the  means  of  procuring  future  blifs,  or  avoiding  future  mifery. 

Whilft  the  acquiring  of  languages,  the  making  of  tools,  and 
.the  labouring  for  money ;  which  are  all  only  the  means  of  pro- 
curing pleafure ;  and  the  praying  to  the  Deity,  as  another  mean^ 
tp  procure  happinefs,  are  chara£leriftic  of  human  nature. 
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SECT.      XVIt. 

THE   CATENATION  OF   MOTIONS. 

!•  I.  Cateratiotis  of  anitnat  f notion.  2*  Are  produced  by  irritations f 
hyfenfations^  by  volitions.  3.  They  continutfome  time  after  they 
ben)e  been  excited.  Caufe  of  catenation,  4.  We  can  then  exert 
our  attention  on  other  objeQi.  5.  Many  catenations  of  motions  go 
on  together.  6.  Some  Jinks  of  the  catenations  of  motions  may  be 
left  wtbout  di/uniting  the  chain.  7.  Interrupted  circles  of  mo^ 
iion  continue  confufedly  till  they  come  to  the  part  of  the  circle^ 
nvhere  they  were  difturbed.  8.  Weaker  catenations  are  dijfever-* 
ed  byfironger.  9.  Then  new  catenations  take  place.  10.  Much 
effort  prevents  their  re-uniting.  Impediment  offpeech.  1 1 .  Trains 
more  ea/ily  dijfevered  than  circles.  1 2.  Sleep  deflroys  volition  and 
external flimtduSm  II.  Injlances  of  various  catenations  in  a  young 
lady  playing  on  the  harpfichord.  III.  i .  What  catenations  are 
ibejirongefl.  2.  Irritatkns  joined  with  ajfodationsfromflrong^ 
ejl  connexions.  Vital  motions.  3.  New  links  with  increafed 
forcey  cold  jits  of  fever  produced.  4.  New  links  with  decrea/ed 
force.  Cold  bath.  5.  Irritation  joined  imth  fenfation.  Infant^ 
fnatory  fever.  Why  children  cannot  tickle  them/elves.  6.  Voli^^ 
iion  joined  with  finfat  ion.  Irritative  ideas  of  found  become  fenfi'^ 
hie.  *].  Ideas  of  imagination  dijfevered  by  irrit^mons,  by  volition^ 
produdlion  offurprife. 

L  I.  To  Inycftigatc  with  precifion  the  catenations  of  animal 
motions,  it  would  be  well  to  att^snd  to  the  manner  of  their  pro-- 
duQion  ;  but  we  cannot  begin  this  difquifition  early  enough  for 
this  purpofe,  as  the  catenations  of  motion  feeni  to  begin  with 
life,  and  arc  onJjr  extinguifhable  with  it.  We  have  fpoken  of 
the  power  of  irritation,  of  fcnfation,  of  volition,  and  of  aflbcia- 
tion,  as  preceding  the  fibrous  motions  ;  we  now  ftep  forwards, 
and  confider,  that  converfely  they  are  in  their  turn  preceded  by 
diofe  motions  j  and  that  all  the  fucccfhye  trains  or  circles^  of  our 
2i£lions  arecompofed  of  this  twofold  concatenation.  Thofe  we 
Ihall  call  trains  of  aflion,  which  continue  to  proceed  without 
any  dated  repetitions  j  and  thofe  circles  of  a£lion,  when  the 
parts  of  them  return  at  certain  periods,  though  the  trains,  of 
which  they  confift,  arc  not  exaflly  fimilar.  The  reading  an 
epic  poem  is  a  train  of  aftions  •,  the  reading  a  fong  with  a  cho-" 
rus  at  equal  diftances  in  the  meafure  conllitutes  fo  many  circles 
of  a£tion* 

a.  Some  catenations  of  animal  motion  are  produced  by  reltcr- 
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ated  fucceffivc  irritations^  as  when  we  learn  to  repeat  the  alpha* 
bet  in  its  order  by  frequently  reading  the  letters  of  it.  Thus  the 
vermicular  motions  of  the  bowels  were  originally  produced  by 
the  fuccefTive  irritations  of  the  pafling  aliment ;  and  the  fuccel- 
Con  of  aclions  of  the  auricles  and  ventricles  of  the  heart  was 
originally  formed  by  fucceffive  ftimulus  of  the  blood,  thcfe  after- 
wards become  part  of  the  diurnal  circles  of  animal  actions,  as 
appears  by  the  periodical  returns  of  hunger,  and  the  quickened 
pulfe  of  weak  people  in  tlie  evening. 

Other  catenations  of  animal  motion  are  gradually  acquired 
by  fucceffive  agreeable  fenfations,  as  in  learning  a  favourite  fong 
or  dance ;  others  by  difagreeable  fenfations,  as  in  coughing  or 
niflitation  j  thefe  become  aflbciated  by  frequent  repetition,  and 
afterwards  compofe  parts  of  greater  circles  of  adiion  like  thofe 
above  mentioned. 

Other  catenations  of  motions  arc  gradually  acquired  by  fre- 
quent voluntary  repetitions ;  as  when  we  deliberately  learn  to 
inarch,  read,  fence,  or  any  mechanic  art^  the  motions  of  many 
of  our  mufcles  become  gradually  linked  together  in  trains,  tribes, 
or  circles  of  a£lion.  Thus  when  any  one  at  firit  begins  to  ufe 
the  tools  in  turning  wood  or  metals  in  a  lathe,  he  wills  the  mo- 
tions of  his  hand  or  fingers,  till  at  length  thefe  a£lions  become 
fo  connefted  with  the  efiedl,  that  he  feemt  only  to  will  the 
point  of  the  chiflel.  Thefe  are  caufed  by  volition,  conneftcd 
by  aflbciation  lilfc  thofe  above 'defcribed,  and  afterwards  become 
parts  of  our  diurnal  trains  or  circles  of  z£tion. 

3.  All  thefe  catenations  of  animal  motions  are  liable  to  pro- 
ceed fomc  time  after  they  are  excited,  unleis  they  are  diilurbed' 
or  impeded  by  other  irritati6ns,  fenfations,  or  volitions )  and 
in  many  inftances  in  fpite  of  our  endeavoinrs  to  ftop  them;  and 
this  property  of  animal  motions  is  probably  the  caufe  of  their 
catenation.  Thus  When  a  child  revolves  fome  minutes  on  one 
foot,  the  fpe£lraof  the  amibient  obje£l3  appear  to  circulate  round 
him  fome  time  after  he  falls  upon  the  ground.  Thus  tjic  pal- 
pitation of  the  heart  cdntihuw  fome  time  after  the  obje£k  of  fear, 
which  occafioned  it,  is  removed.  The  bluih  of  fliame,  which  is 
an  excefs  of  fenfation,  and  the  glow  of  anger,  which  is  an  excefs 
of  volition,  continue  fome  time,  though  the  affected  perfon  finds, 
<hat  thofe  emotions  were  caufed  by  miftaken  fa£^s,  and  endeav- 
ours to  extinguiih  their  appearance.     See  ScQ:.  XII.  t.  5. 

4.  When  a  circle  of  motions  becomes  connefted  by  frequent 
repetitions  as  above,  we  can  exert  our  attention  ftrongly  on  oth- 
er objefts,  and  the  concatenated  circle  of  motions  will  neverthc- 
lefs  proceed  in  due  order  i  as  whilii  you  are  thinking  on  this 
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fuhjeStj  you  ufc  Taricty  of  mufcks  in  walking  about  youi'  parloitt> 
or  in  fitting  at  your  writing-table. 

5.  Innumerable  catenations  of  motions  may  proceed  at  tht 
fame  time,  without  incommoding  each  other.  Of  thefe  are 
the  motions  of  the  heart  and  aiteries ;  thofe  of  digeftion  and 
glandular  fecretion  ^  of  the  ideas^  or  fenfual  motions ;  thofe  o£ 
progreiIion>  and  of  fpeaking  i  the  great  annual  circle  of  adionft 
fo  apparent  in  birds  in  their  times  of  breeding  and  moulting ; 
the  monthly  circles  of  many  female  animals  ;  and  the  diurnal 
circles  of  ileeping  and  waking,  of  fulnefs  and  inanition. 

6.  Some  links  of  fucceffive  trains  or  of  fynchronous  tribes  of 
«£kion  may  be  left  out  without  disjoining  the  whole.  Such  are 
oiur  ufij^  trains  of  recolle^ion  ;  after  having  travelled  through 
an  entertaining  country,  and  viewed  many  delightful  lawns^ 
rolling  rivers,  and  echoing  rocks  \  in  the  recoUeflion  of  our 
jowney  we  leave  out  the  many  dtftricls,  that  we  crofTed,  which 
were  maritcd  with  no  peculiar  pleafure.  Such  alfo  are  our  com- 
plex ideas,  they  are  catenated  tribes  of  ideas,  which  do  not  pcr- 
fcdiy  refemble  their  correfpondent  perceptions,  bccaufe  fomc  of 
the  parts  are  omitted* 

7.  If  an  interrupted  circle  of  a£Hons  ianot  entirely  difleveretf, 
it  will  continue  to  proceed  confufedly,  tiU  it  comes  to  the  par|! 
6f  the  circle,  where  it  was  interrupted. 

The  vital  motions  in  a  fever  from  drunkenncfs,  and  in  other 
periocfical  difeafes,  are  inftances  gf  this  circumftance.  The  ac« 
cidental  inebriate  does  not  recover  himfelf  perfe£Uy  till  abou( 
the  fame  hour  on  the  fucceeding  day.  The  accuftomed  drunk- 
ard is  difordered,  if  he  has  not  his  ufual  potation  of  ferment* 
cd  liquor.  So  if  a  confiderable  part  of  a  conneded  tribe  of  ac- 
'tion  be  difturbed,  that  whole  tribe  goes  on  with  confufion,  tijl 
the  part  of  the  tribe  afie^ed  regains  its  accuftomed  catenations. 
So  vertigo  produces  vomiting,  and  a  great  fecretion  of  bUe,  sgi 
in  fea-ficknefs,  all  thefe  being  parts  of  the  tribe  of  irrijtative  ca.t< 
enations. 

8.  Weaker  catenated  trains  may  be  diflcvered  by  the  fudde?» 
exertion  of  the  ftronger.  When  a  child  firft  attempts  to  walk 
acrofs  a  room,  call  to  him,  and  he  inftantly  i^Us  upon  the  ground. 
So  while  I  am  thinking  over  the  Virtues  of  my  friends,  if  thp 
tea-kettle  fpurt  out  fome  hot  water  on  my  (locking ;  the  fudden 
pain  breaks  the  weaker  chain  of  ideas,  and  introduces  a  new 
groOp  of  figures  of  its  own.  This  circumftance  is  extended  tp 
fome  unnatural  trains  of  aftion,  which  have  not  been  coiiifirme^J 
by  long  habit ;  as  the  hiccough,  or  ?m  ague-fit,  which  arc  frc*- 
quently  curable  by  furprife.  A  young  lady  about  eleven  years  old 
had  for  five  days  had  a  contratlion  of  one  mufele  in  her  fore  arm^ 
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and  another  in  her  arm,  which  occurred  four  or  five  times  every 
minute  •,  the  mufcles  were  fecn  to  leap,  but  without  bending  the 
arm.  To  counteraft  this  new  morbid  habit,  an  iflue  was  placed 
over  the  convulfed  mufcle  of  her  arm,  and  an  adhefive  plafter 
wrapped  tight  like  a  bandage  over  the  whole  fore  arm,  bjr  which 
the  new  motions  were  immediately  dcftroyed,  but  the  mean« 
were  continued  fome  weeks  to  prevent  a  return. 

9.  If  any  circle  of  adlions  is  diffevered,  either  by  omiffion  o£ 
fome  of  the  links,  as  in  deep,  or  by  infertion  of  other  links,  as 
in  furprifc,  new  catenations  take  place  in  a  greater  or  lefs  degree. 
The  laft  link  of  the  broken  chain  of  anions  becomes  co&ne£Ud 
with  the  new  motion  which  has  broken  it,  or  with  that  whick 
was  nearcft*  the  link  omitted  5  and  Aefe  new  catenations  pro- 
ceed inftead  of  the  old  ones.  Hence  the  periodic  returns  ct 
ague-fits,  and  the  chimeras  of  our  dreams. 

10.  If  a  train  of  aftions  is  diflevered,  much  effort  of  volition 
or  fcnfation  will  prevent  its  being  rcftored.  Thus  in  the  com- 
mon impediment  of  fpeech,  when  the  aflbciation  of  the  motions 
of  the  mufcles  of  enunciation  with  the  idea  of  the  word  to  be 
fpoken  is  difordcred,  the  great  voluntary  efforts,  which  diftort 
the  countenance,  prevent  the  rejoining  of  the  broken  aflbcia- 
tions.  See  No.  II.  1  o.  of  this  Seftion.  It  is  thus  likewife  ob- 
fcrvablc  in  fome  inflammations  of  the  bowels,  the  too  ftrong  ef- 
forts made  by  the  mufcles  to  carry  forwards  the  offending  ma- 
terial fixQ3  it  more  firmly  in  i^  place,  and  prevents  the  cure.  So 
in  endeavouring  to  recal  to  our  memory  fome  particular  wovd 
of  a  fentence,  if  we  exert  ourfelves  too  flrongly  about  it,  we  arc 
lefs  likcJy  to  regain  it. 

n.  Catenated  trains  or  tribes  of  sidion  are  cafier  diffisvere^ 
than  catenated  circles  of  aftion.      Hence  in  epileptic  fits  th»fc 
fynchronous  connefted  tribes  of  action,  which  keep  the  body 
ereft,  arc  diffevered,  but  the  circle  of  vital  motions  continues 
undiflurbed. 

1 2.  Sleep  deftroys  the  power  of  volition,  and  precludes  the 

ftimuli  of  external  objefts,  and  thence  diflcvers  tj^  trains,  o£ 

which  thcfe  are  a  part ;  which  confirms  the  other  catenations, 

as  thofe  of  the  vital  motions,  fecrctions,  and  abforptions ;  and 

^produces  the  new  trains  of  ideas,  which  conflitutc  our  dreams. 

II.  I.  All  the  preceding  circumftances  of  the  catenations  of 
animal  motions  will  be  more  clearly  underflood  by  the  follow- 
ing example  of  a  perfon  learning  mufic :  and  when  we  rccollcft 
the  variety  of  mechanic  arts,  which  are  performed  by  aflbciated 
trains  of  mufcular  aftions  catenated  with  the  effefts  they  pro- 
duce, ?.s  in  knitting,  netting,  weaving  •,  and  the  greater  variety 
cf  a.fiociated  trains  of  ideas  caufed  or  catenated  by  volitions  or 
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fenfations,  as  in  our  honrly  modes  of  rcafoning,  or  imagining, 
or  recolkfting,  we  (hall  gain  fome  idea  of  the  innumerable  cat- 
enated trains  and  circles  of  adlton,  which  form  the  tenor  of  our 
lives,  and  which  began,  and  Mrill  only  ceafe  entirely  with  them. 

2.  When  a  young  lady  begins  to  learn  mufiCj  (he  voluntarily 
applies  hcrfelf  to  the  charades  of  h«r  mufic-book,  and  by  many 
repetitions  endeavours  to  catenate  them  with  the  proportions  of 
fcund,  of  which  they  are  fymbols.  The  ideas  excited  by  the 
mulical  charaSers  are  flowly  connected  with  the  keys  of  the 
liarpiichord,  and  much  eflbrt  is  neceiTary  to  produce  every  note 
•  -widi  the  proper  finger,  and  in  its  due  place  and  time  ;  till  at 
length  a  train  of  voluntary  exertions  becomes  catenated  with 
certain  irritations.  As  the  various  notes  by  frequent  repetitions 
become  conneded  in  the  order,  in  which  they  are  produced,  a 
new  catenation  of  fenfitive  exertions  becomes  mixed  with  the 
voluntary  ones  above  defcribed ;  and  not  only  the  mufical  fym- 
bols of  crotchets  and  quavers^  but  the  auditory  notes  and  tones 
at  the  fame  time,  become  fo  many  /iicceflive  or  fynchronous 
links  in  this  cirde  of  catenated  aftions. 

At  length  the  motions  of  her  fingers  become  catenated  with 
the  mufical  charafters ;  and  thefe  no  fooner  ftrike  the  eye,  than 
the  finger  prefles  down  the  key  without  any  voluntary  attention 
t)ctween  them ;  the  afUvity  of  the  hand  being  conneiled  with 
the  irritation  of  the  figure  or  place  of  the  mufical  fymbol  on  the 
iredna  $  till  at  length  by  frequent  repetitions  of  the  fame  tune  the 
movements  of  her  fingers  in  playing,  and  the  mufcles  of  the 
larynx  in  (inging,  become  aifociated  with  each  other,  and  form 
j^rt  of  thofe  intricate  trains  and  circles  of  catenated  motions, 
IBprding  with  the  fecond  article  of  the  preceding  propofitions 
l^cTNo.  I.  of  this  Sedion. 

^^  3.  Befides  the  facility,  which  by  habit  attends  the  execution 
of  this  mufical  performance,  a  curious  circumftance  occurs, 
-which  is,  that  when  our  young  mufician  has  begun  a  tune,  (he 
•  finds  herfelf  inclined  to  continue  it ;  and  that  even  when  ihe  is 
carelefsly  finging  alone  without  attending  to  her  own  fong ; 
according  with  the  third  preceding  article. 

4.  At  the  fame  time  that  our  young  performer  continues  to 
paly  with  great  exaftnefs  this  accuftomed  tune,  (he  can  bend 
her  mind,  and  that  intenfely,  on  fome  other  obje6l,  according 
with  the  fourth  article  of  the  preceding  propofitions. 

The  manufcrip^  copy  of  this  work  was  lent  to  many  of  my 
friends  at  different  times  for  the  purpofe  of  gaining  their  opin- 
ions and  criticilms  on  many  parts  of  it,  and  T  found  the  foilow- 
ing  anecdote  written  with  a  pencil  oppofite  to  this  page,  but  am 
aaot  certain  by  whom.      "  I  remember  feeing  the  pretty  young 
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z(heis^  \trhd  fucceeded  Mrs.  Arne  in  the  performance  of  the 
celebrated  Padlock>  rehearfe  the  mufical  psnrts  at  her  harpfichord 
under  the  eye  of  her  mafler  with  great  tafte  and  accuracy  1 
though  I  obferved  her  countenance  full  of  emotioni  which  I 
could  not  account  for ;  at  lad  (he  fuddenly  borft  into  tears ;  for 
ihe  had  all  this  time  been  eyeing  a  beloved  canary  bnrd)  fefier* 
ing  great  agonies,  which  at  that  itiftant  fell  dead  fn>m  its  perch»^ 

5.  At  the  fame  time  many  other  catenated  circles  of  a£Uoti 
m'e  going  on  in  the  perfon  of  our  fair  mufician,  as  well  as  the 
motions  of  her  fingersj  fuch  as  the  vital  motiwiS)  refp^ation,thd 
movements  of  her  eyes  and  eyelids,  and  of  the  intricate  mufclcs 
of  vocality,  according  with  the  fifth  preceding  article. 

6.  If  by  any  ftrong  impreflion  on  the  mind  of  our  fair  miifl« 
cian  (he  (hould  be  interrupted  for  a  very  inconfiderable  time,  ihe 
can  ftill  continue  h^r  perfornMmce«  according  to  the  (ixth  article* 

7.  If  however  this  interruption  be  greater,  though  the  chain 
of  alliens  be  not  diflevered,  it  proceeds  confu&dly,  and  our 
young  performer  continues  indeed  to  play,  but  in  a  hurry  with* 
out  accuracy  and  elegance,  till  (he  begins  the  tune  again,  accord* 
ing  to  the  feventh  of  the  preceding  articles. 

S.  But  if  this  interruption  be  fliU  greater,  the  circle  of  ac* 
tioDs  becomes  entirely  diflevered,  and  flie  finds  herfelf  tmmed&« 
ately  under  the  nece(&ty  to  b^n  over  again  to  recover  the  loft 
catenation,  according  to  the  dghth  preceding  article. 

9.  Or  in  trying  to  recover  it  flie  will  fing  fome  difibnant  notes» 
or  ftrike  fome  improper  keys,  According  to  the  ninth  preceding 
article. 

10.  A  very  remaricable  thing  attends  this  breach  of  cati 
tion,  if  the  performer  has  forgotten  fome  word  of  her  fwigi 
more  energy  of  mind  (he  ufes  about  it,  the  more  diftant  is 
from  regaining  it ;  and  artfully  employs  her  mind  in  part 
fome  other  objeft,  or  endeavours  to  dull  its  perceptions,  contin- 
uing to  repeat  as  it  were  inconfcioufly,  the  former  part  of  the 
fong,  that  (he  remembers,  in  hopes  to  regain  the  loft  connexion. 

For  if  the  aflivity  of  the  mind  itiidf  be  more  energetic,  or 
takes  its  attention  more,  than  the  conne£ling  word,  which  is 
wanted  •,  it  will  not  perceive  the  (lighter  link  of  rfiis  loft  word  j 
Bs  who  liftens  to  a  feeble  found,  muft  be  very  filent  and  mo- 
tionlefs  ;  fo  that  iu  this  ca(e  the  very  vigour  of  the  mind  it(clf 
fcems  to  prev^ent  it  irom  regaining  the  loft  catenation,  as  well  as 
the  too  great  exertion  in  endeavouring  to  regain  it,  according  to 
the  tenth  preceding  article. 

We  frequently  experience,  when  we  are  doubtful  about  the 
fpelling  of  a  word,  that  the  greater  vpluntary  exertion  we  ufe, 
that  i&  the  more  intenfcJy  we  tliink  about  it,  tfec  further  arc  wc 
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firmn  regaimog  the  loft  aflbciatioa  between  ibe  letters  of  it,  but 
which  readily  recors  when  we  have  become  carekfs  about  it.  In 
the  {afne  mannerj  after  having  for  an  hour  laboured  to  recolleiSk 
the  name  of  {bcoe  abfeat  perfon,  it  ihal}  ieem»  particularly  after 
fleepj  to  come  into  the  mind  as  it  wer^  fpontaneonily  ;  that  is, 
the  word  we  are  in  fearch  of,  was  joined  to  the  prececfing  one 
byaffi>|iatioa;  this  ailbciation  being  diflevered,  we  endeavow 
to  recover  it  by  volition  %  this  very  a£li<2n  of  the  mind  ftriket 
our  attention  more,  than  the  faint  link  of  aflbciation,  and  wt 
find  it  impoflible  by  this  means  to  retrieve  the  loft  word.  After 
flcep^whenvdition  is  entirely  .fufpended»  the  mind  becomes 
capable  of  peiceivii^  the  fainter  link  of  siTociation^  and  the  w<»ni 
is  rc|^ined« 

On  this  droumftance  depends  the  impediment  of  fpeech  be* 
lore  mentioned  ;  the  iirft  Arllable  of  a  word  is  caufeUe  by  vo^ 
litionj  bat  the  remainder  of  it  is  in  common  converfation  intro* 
duccd  by  its  aibcittioQs  with  this  firi|  fyUable  acquired  by  long 
baiHt.  Hence  when  the  mind  of  the  ftammerer  is  vehemently 
employed  on  fome  idea  of  ambition  of  ihining,  or  fear  of  not 
fucce^lingy  the  affi)ciatioos  of  the  motions  of  the  mufcles  of  ar« 
ttculation  with  ea<^  other  become  diflevered  by  this  greater  ex-^ 
ertion,  and  he  endeavours  in  vain  by  voluntary  efforts  to  rejoin 
die  bi^kcn  aflbctation.  For  this  purpofe  he  continues  to  re* 
peat  the  firft  fyUable,  which  is  caufable  by  volition^  and  ftrives 
in  vain^  by  various  diftortions  of  countenance,  to  produce  the 
aeirt  links,  ^x4uch  are  £ubje£l  to  aflbciation.  SeeClafis  IV.  3.1.  i. 

11.  After  our  accomplifbed  mufician  has  acquired  great  va* 
riety  of  tunes  and  foags^  fo  that  fome  of  them  begin  to  ceafe  to 
be  eaGly  recoUedled,  Ae  finds  progrcflive  trains  of  mufical 
Tiot^s  more  freqvently  forgotten,  than  thofe  which  are  compo* 
fed  of  reiterated  circles,  according  with  the  eleventh  preceding 
article. 

1 2.  To  finifli  our  example  with  the  preceding  articles  we 
SBuft  at  length  foppofe,  that  our  fair  performer  falls  afleep  over 
her  hupfichord;  and  thus  by  fufpenfion  of  volition,  and  the  ex* 
chiC<m  of  external  ftimuli,  flic  diflevcrs  the  trains  and  circles  of 
her  mufical  exertions. 

ni.  I.  Many  ofthefe  circumftances  of  catenations  of  mo** 
tions  rec«ve  an  cafy  explanation  from  the  four  following  confe- 
quenccs  to  the  feveifth  law  of  animal  caufation  in  Scft.  IV. 
Thcfe  are,  firft,  that  thofe  fucceffions  or  combinations  of  anim^ 
motions,  vrfiether  they  were  united  by  caufation,  aflbciation,  or 
catenation,  which  have  been  moft  frequently  repeated,  acquire 
the  ftrongeft  connexion.  Secondly,  that  of  thefe,  thofe,  whi  jh 
h^vc  been  Jcli  frequently  mixed  with  other  tdKns  or  tribes  of 
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motion,  have  Ac  ftrongcft  connexion.  Thirdly,  that  of  thcfc, 
thofe,  which  were  firft  formed,  have  the  ftrongcft  connexion. 
Fourthly,  that  if  an  animal  motion  be  excited  by  more  than  one 
caufation,  aflbciation,  or  catenation,  sft  the  fame  time,  it  will  be 
performed  with  greater  energy. 

2.  Hence  alfo  we  underftand,  why  the  catenations  of  irrita- 
tive motions  are  more  ftrongly  connedled  than  thofe  of  Ae  oth- 
er claffes,  where  the  quantity  of  unmixed  repetition  has  been 
equal ;  becaufe  they  were  firft  formed.  Such  are  thofe  of  the 
fcccming  and  abforbent  fyftems  of  vcflcis,  where  the  aftion  of 
die  gland  produces  a  fluid,  which  ftimulates  the  mouths  of  its 
correfpondent  abforbents.  The  affociated  motions  feem  to  be 
the  next  moft  ftrongly  united,  from  their  frequent  repetition  ; 
and  where  both  thefe  circumftances  unite,  as  in  the  vital  motions, 
their  catenations  are  indifloluble  but  by  the  deftru^ion  of  the 
animal. 

3.  Where  a  new  link  has  been  introduced  into  a  circle  of 
a£lions  by  fome  accidental  defedt  of  ftimulus  ;  if  that  defeft  of 
ftUnulus  be  repeated  at  the  fame  ^part  of  the  circle  a  fecond  or 
a  third  time,  the  defective  motions  thus  produced,  bodi  by  the 
repeated  defeft  of  ftimulus  and  by  their  catenation  with  the 
parts  of  the  circle  of  anions,  will  be  performed  with  Icfs  and 
kfs  energy.  Thus  if  any  perfon  is  expofed  to  cold  at  a  certain 
hour  to-day,  fo  long  as  to  render  fome  part  of  the  fyftem  for 
a  time  torpid  \  and  is  again  expofed  to  it  at  the  fame  hour  to- 
morrow, and  the  next  day  \  he  will  be  more  and  more  afi^died 
by  it,  till  at  length  a  cold  fit  of  fever  is  completely  formed,  as 
happens  at  th^  beginning  of  many  of  thofe  fevers,  which  arc 
called  nervous  or  low  fevers.  Where  the  patient  has  flight  pe- 
riodical ftiiverings  and  palenefs  for  many  days  before  the  febrile 
paroxyfm  is  completely  formed, 

4.  On  the  contrary  if  the  expofure  to  cold  be  for  fo  fliort  a 
time,  as  not  to  induce  any  confiderablc  degree  of  torpor  or  qui- 
efcence,  and  is  repeated  daily  as  above  mentioned,  it  lofes  its 
cffeft  more  and  more  at  every  repetition,  till  the  conftitutipn 
can  bear  it  without  inconvenience,  or  indeed  without  being  con- 
iicious  of  it.     As  in  walking  into  the  cold  air  in  frofty  weather. 

•  The  fame  rule  is  applicable  to  increafed  ftimulus,  as  of  heat,  or 
vinous  fpirit,  within  certain  limits,  as  is  applied  in  the  two  laft 
paragraphs  to  Deficient  Stimulus,  as  is  furmer  explained  in  Seft. 
XXXVf.  on  the  Periods  of  Difeafes. 

5.  Where  irritation  coincides  with  fenfation  to  produce  the 
fame  catenations  of  motion,  as  in  inflammatory  fevers,  they  are 
excited  with  ftill  greater  energy  than  by  the  irritalion  alone. 
So  when  chiidrin  expefk  to  be  tickled  in  play,  by  a  feather  light- 
ly 
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ly  pafied  over  the  lips,  or  by  gently  vclUcating  the  foles  of  their 
feet^  laughter  is  mod  vehemently  excited  ;  though  they  caa 
Aixnulate  thefe  parts  with  their  own  lingers  unmoved.  Here 
the  pleafurable  idea  of  playf  ulnefs  coincides  with  the  vellication  i 
and  there  is  no  voluntary  exertion  ufed  to  diminiih  the  fenfa* 
tion^  as  there  would  be,  if  a  child  fhould  endeavour  to  tickle 
himfelf.     See  Se£t  XXXIV.  i.  4, 

.  6*  And  laftly  the  motions  excited  by  the  junflion  of  volun- 
tary exertion  with  irritation  are  performed  with  more  energy^ 
than  thofe  by  irritation  fingly ;  as  when  we  liften  to  fmaii 
noi&s,  as  to  the  ticking  of  a  watch  in  the  night,  we  perceive 
the  moft  weak  fowpdsj  that  are  at  other  times  ^|pheeded.  So 
when  we  attend  to  the  irritative  ideas  of  found  in  our  cars, 
w^hich  are  generally  not  attended  to,  we  can  hear  them  ^  and 
can  fee  the  fpe£lra  of  obje£ls,  which  remain  in  the  eye,  when^* 
ever  we  pleafe  to  exert  our  voluntary  power  in  aid  of  thofe  weak 
adlions  of  the  retina,  or  of  the  auditory  nerve. 

7.  The  temporary  catenaticftis  of  ideas,  which  are  caufed  by 
the  fenfations  of  pleafure  or  pain,  are  eafily  diflevered  either  by 
irritationsj  as  when  a  fudden  noife  diiturbs  a  day-dream  j  or  by 
the  power  of  volition,  as  when  we  awake  from  deep.  Hence  in 
our  waldng  hours,  whenever  an  idea  occurs^  which  is  incongru- 
ous to  our  former  experience,  we  inftantly  difiever  the  train  of 
imagination  by  the  power  of  volition,  and  compare  the  incon- 
gruous idea  with  our  previous  knowledge  of  nature,  and  reje£): 
it*  This  operation  of  the  mind  has  not  yet  acquired  a  fpecific 
name,  though  it  is  exerted  every  niinute  of  our  waking  hours  ; 
unlefs  it  may  be  termed  intuitive  analogy.  It  is  an  aft  of 
reafoning  01  which  we  are  unconfcious  except  from  its  eflfecls 
iH  prtfervhig  the  congruity  of  our  ideas,  aud  bears  the  fame  re- 
lation to  the^fenforial  power  of  voUtion,  that  irritative  ideas,  of 
which  we  are  inconfcious  except  by  their  effefts,  do  to  tlie  fenfo- 
riai  power  of  irritation  j  as  the  former  is  produced  by  volition 
without  our  attention  to  it,  and  tlie  latter  by  irritation  without 
our  attention  to  them. 

If  on  the  other  hand  a  train  of  imagination  or  of  voluntary 
ideas  are  exqited  with  great  energy,  and  paffing  on  vtixh  great 
vivacity,  and  become  diflevered  by  fome  violent  ftimulus,  as  the 
difcharge  of  a  piftol  near  one's  ear,  another  circumftance  takes 
place,  which  is  termed  surprise  ;  which  by  exciting  violent 
irritation,  and  violent  fenfation,  employs  for  a  time  the  whole 
fenforial  energy,  and  thus  difl'evers  the  pafiing  trains  of  ideas, 
before  the  power  of  volition  has  time  to  compare  them  with  the 
ufual  phenomena  of  nj^tare.  In  this  cafe  fear  is  generally  the 
companion  of  furprife^  and  adds  to  our  embarrai&n'ent^  as  every 

one 
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one  expeneiic^  in  fome  degree  when  he  hears  a  noife  in  the 
dark,  which  he  cannot  inftantljr  account  for.  This  catenation 
of  fear  with  furprife  is  owing  to  our  perpetuad  experience  of  m- 
jttries  from  external  bodies  in  motion,  unlefs  we  are  upop  our 
guard  againft  them.    See  ScSt.  XVIU.  1 7.  XIX.  2. 

Many  other  examples  of  the  catoiadons  of  animal  motions 
arc  explained  in  Se£t.  XXXVI.  on  the  Periods  of  Difeafes. 
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SECT.    xvni. 

OF   $L££P* 

I.  VUiUon  is  fufpended  tt^Jleep.  2.  Sinfation  continues,  Dreami 
pre^vent  delirium  and  inflammation*  3.  Nightmare,  4.  Ceafe-^ 
lefsjlow  of  ideas  in  dreams.  5.  Wefeem  to  receive  them  by  the 
fenfes,  Uptic  nerve  perfe8ly  fenfible  injleep.  Eyes  lefs  dazzled 
after  dreaming  of  vt/ible  objeBs,  6»  Reverie,  belief  7,  Hotif 
nve  diJHnguifif  ideas  from  perceptions.  8.  Variety  of  fcenery  in 
dreams,  excellence  (f  the  fenfe  of  vifion,  9.  Novelty  of  combina^^ 
tion  in  dreams,  10*  DiJlinElnefs  of  imagery  in  dreams,  1 1,  Ra- 
pidity of  tranfoBion  in  dreams.  I2.  Of  meafuring  time.  Of 
dramatic  time  and  place.  Why  a  dull  play  induces  Jleep,  and  an 
inierefting  one  reverie.  13.  Confcioufnefs  of  our  eMtJience  and 
identity  in  dreams.  14.  How  we  awake  fometimes  fuddenly^ 
fimetimes frequently.  15.  Irritative  motions  continue  in  Jleep^ 
internal  irritations  are  fucceeded  byfenfation.  Senfibility  increafes 
during  fleep,  and  irritability.  Morning  dreams.  Why  epilepftes 
occur  injleep.  Ecftafy  of  cUldren.  Cafe  of  convulfions  in  Jleep. 
Crampy  why  pairiful,  Aflhma.  Morning fweats,  Increafe  of 
heat.  Increafe  of  urine  injleep.  Why  more  liable  to  take  cold  in 
fleep%  Catarrh  from  thin  night'caps.  Why  we  feel  chilly  at  the 
approach  of  fleep,  and  at  waking  in  the  open  air,  16,  Why  the 
gout  commences  injleep.  Secretions  are  more  c<^ious  injleep,  young 
animals  and  plants  grow  more  in  Jleep.  1 7.  Inconjj/lency  of 
dreams.  Abjence  of  furprife  in  dreatns.  18.  Why  we  forget 
fome  dreams  and  not  others.  19*  Sleep  talkers  awake  with  fur-' 
prife.  20.  Remote  caufes  of  Jleep,  Atmofphere  with  lefsoxygene. 
CompreJJion  of  the  brain  in  the  fpina  bifida.  By  whirling  on  a 
horizontal  wheel.     By  cold.     21.  Definition  of  Jleep, 

I.  There  are  four  fituations  of  our  fyftenii  which  in  their 
moderate  degrees  are  not  uiually  termed  difeafes,  and  yet 
abound  with  many  very  curious  and  inftruftive  phenomena ; 
thefe  are  fleep,  reverie,  vertigo,  drunkennefs.  Thefc  we  fliall 
previoufly  confider,  before  we  ftep  forwards  to  develop  the  caufca 
and  cures  of  difeafes  with  the  modes  of  the  operation  of  medi* 
cines.' 

As  all  thofe  trains  and  tribes  of  animal  motion,  which  are 
fubjefted  to  volition,  were  the  laft  that  were  caufed,  their  con- 
nexion is  weaker  than  that  of  the  other  claffes  \  and  there  is 
a  peculiar  circumftance  attending  this  caufation,  which  is,  that 
it  is  entirely  fufpemkd  during  flcep  j  whilft  th«  other  clafles  of* 
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jxare  more  immediately  ncceflary  to  life,  as  thofe 
trnal  ftimali,  for  inftance  the  pulfations  of  the 
heaift  anj^  arteries,  or  thofe  catenated  with  pleafurable  fcnfa- 
tion,  as  the  powers  of  digeftion,  continue  to  ftrengthen  their 
habits  without  interruption.  Thus  though  man  in  his  fleeping 
ftate  is  a  much  lefs  perfeft  animal,  t^an  in  his  waking  hours  5 
and  though  he  confumes  more  than  6ne  third  of  his  life  in  this 
iiis  irrational  fituation  ;  yet  is  the  wifdom  of  the  Author  of  na- 
ture manifeft  even  in  this  fceming  imperfeQion  of  his  work. 

The  truth  of  this  aflertion  with  refpeft  to  the  large  raufcles 
of  the  body,  which  arc  concerned  in  locomotion,  is  evident; 
as  no  one  in  perfeft  fanity  walks  about  in  his  ileep,  or  performs 
any  domeftic  offices  :  and  in  refpedl  to  the  mind,  we  never  ex-- 
ercife  our  reafon  or  recollcftion  in  dreams  ;  we  may  fometimes 
feem  diftrafted  between  contending  paffions,  but  we  never 
compare  their  objefts,  or  deliberate  about  the  acquifition  of  thofe 
objefts,  if  our  fleep  is  perfeft.  And  though  many  fynchronous 
tribes  or  fucceffive  trains  of  ideas  may  reprtfent  the  houfes  or 
walks,  which  have  real  exiftence,  yet  are  they  here  introduced 
by  their  connexion  with  our  fenfations,  and  are  in  truth  ideas 
of  imagination,  not  of  recolle£Hon. 

2.  For  our  fenfations  of  pleafure  and  pain  are  experienced 
with  great  vivacity  in  our  dreams ;  and  hence  all  that  motley 
group  of  ideas,  which  arc  caufcd  by  them,  called  the  ideas  of 
imagination,  with  their  various  aflbciated  trains,  are  in  a  very 
vivid  manner  afted  over  in  the  fenforium ;  and  thefe  fometimes 
call  into  aftion  the  larger  mufcles,  which  have  been  much  afTo- 
ciated  with  them  ;  as  appears  from  the  muttering  fentences, 
which  fome  people  utter  in  their  dreams,  and  from  the  obfcure 
barking  of  fleeping  dogs,and  the  motions  of  their  feet  and  noftrils. 
*  This  perpetual  flow  of  the  trains  of  idcps,  which  conftitute  our 
fleams,  and  which  are  caufed  by  painful  or  pleafurable  fenfa- 
tiM|w||ight  at  firft  view  be  conceived  to  be  an  ufelcfs  expen- 
ditu^Wf  fenforial  power.  But  it  has  been  (hewn,  that  thofe 
motions,  which  are  perpetually  excited,  as  thofe  of  the  arterial 
fyllem  by  the  ftimulus  of  the  blood,  are  attended  by  a  great  ac- 
cumulation of  fenforial  power,  after  they  have  been  for  a  time 
fufpcndcd  •,  as  the  hot-fit  of  fever  is  the  confequ^nce  of  the 
cold  one.  Now  as  thefe  trains  of  ideas  caufed  by  fenfation  are 
perpetually  excited  during  our  waking  hours,  if  they  were  to  be 
fufpended  in  fleep  like  the  voluntary  motions,  (which  are  exerted 
only  by  intervals  during  our  waking  hours,)  an  accumulation 
of  fenforial  power  would  follow  \  and  on  our  awaking  \  delirium 
would  fupervene,  fince  thefe  ideas  caufed  by  fenfation  would 
be  produced  with  fuch  energy,  that  we  Ihould  miftake  the  train* 

of 
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<^  imaglaadoa  for  ideas  excited  by  irritation ;  as  perpetually 
happens  to  people  debilitated  by  fevers  on  -their  firft  awaking  ; 
for  in  thefc  fevers  with  debility  the  general  quantity  of-  irrita- 
tion being  dimini(bed^  that  of  fenfation  is  increafed.  In  like 
manner  if  the  aflions  of  the  ftomach^  inteftines^  and  various 
glands^  which  are  perhaps  in  part  at  leaft  caufed  by  or  catenated 
with  agreeable  fenfation,  and  which  perpetitally  exift  during 
Qur  waking  bours>  were  like  the  voluntary  motions  fufpended  in 
our  fieep ;  the  great  accumulation  of  fenforial  power,  which 
would  QeceiTarily  follow,  would  be  liable  to  excite  inflammation 
in  them. 

3.  When  by  our  continued  pofture  in  fleep  fome  uneafy 
fenfations  are  produced,  we  either  gradually  awake  by  the  exer- 
tion of  volition,  or  the  mufcles  conne^^ed  by  habit  with  fuch 
fenfations  alter  the  pofition  of  the  body  ;  but  where  the  fleep  is 
luicommonly  profound,  and  thofe  uneafy  fenfations  great,  the 
difeafe  called  the  incubus^  or  nightmare,  is  produced.  Here  the 
defire  of  moving  the  body  is  painfully  exerted^  but  the  power  of 
moving  it,  or  volition,  is  incapable  of  aAion,  till  we  awake. 
Many  lefs  di&greeable  fl;ruggles  in  our  dreams,  as  when  we  wifh 
in  vain  to  fly  from  terrifying  objefls,  conftitute  a  flightcr  degree 
of  this  difeafe.  In  aws^ing  from  the  nightmare  I  have  more 
than  once  obferved,  that  there  v^s  no  diforder  in  my  pulfe  ^ 
nor  do  I  believe  the  refpiration  is  laborious,  as  fome  have  affirm- 
ed. It  occurs  to  people  whofe  fleep  is  too  profound,  and  fome 
difagreeable  fenfation  exifts,  which  at  other  times  would  have 
awakened  diem^and  have  thence  prevented  the  difeafe  of  night- 
jnare ;  as  after  great  fatigue  or  hunger  vnth  too  large  a  fupper  and 
wine,  which  occaflon  our  fleep  to  be  uncommonly  profound. 
Sec  No.  14,  of  this  Seftien. 

4.  As  the  larger  mufcles  of  the  body  are  much  more  fre- 
quently excited  by  volition  than  by  fenfation,  they  are  but  fel- 
dom  brought  into  a£tion  in  our  fleep  :  but  the  ideas  of  the  mind 
are  by  habit  much  more  frequently  connected  with  fenfation 
than  with  volition  5  and  hence  the  ceafelcfs  flow  of  our  ideas  in 
dreams.  Every  one's  experience  will  teach  him  this  truth,  for 
we  all  daily  exert  much  voluntary  mufcular  motion  :  but  few 
of  mankmd  can  bear  the  fatigue  of  much  voluntary  thinking. 

5.  A  very  curious  circumftance  attending  thefe  our  fleeping 
imaginations  is,  that  we  feera  to  receive  them  by  the  fenfes. 
The  mufcles,  which  are  fubfervient  to  the  external  organs  of 
fenfe,  are  conneded  with  volition,  and  ceafe  to  a£l  in  fleep  ; 
hpnce  the  eyelids  areclofed,andthe  tympanum  of  the  ear  relaxed  ; 
and  it  is  probable  a  fimilarity  of  voluntary  exertion  may  be  necef- 
fery  for  the  perceptions  of  the  other  nerves  of  fcnfe  j  for  it  is 

obferved 
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obferved  that  the  papillae  of  the  tongue  can  be  fecn  to  become 
crcfted,  when  we  attempt  to  tafte  any  thing  extremely  grateful. 
Hewfon  Exper.  Enquir.  V.  ii.  186.  Albini  Annot.  Acad.  L.i. 
c.  15.  Add  to  this,  that  the  immediate  organs  of  fenfe  have  no 
obje(fls  to  excite  them  in  the  darknefs  and  (ilence  of  the  night ; 
but  their  nerves  of  fenfe  neverthelefs  continue  to  poflefs  their 
pcrfcft  aftivity  fubfervient  to  all  their  numerous  fenfitive  con- 
nexions. This  vivacity  of  our  nerves  of  fenfe  during  the  time 
of  fleep  is  evinced  by  a  circumftance,  which  almoft  every  oae 
muft  at  fome  time  or  other  have  experienced  ;  that  is,  if  we 
deep  In  the  daylight,  and  endeavour  to  fee  fome  objeft  in  our 
dream,  the  light  is  exceedingly  painful  to  our  eyes  j  and  after 
repeated  ftruggles  we  lament  in  our  fleep,  that  we  cannot  fee  it. 
In  this  cafe  I  apprehend  the  eyelid  is  in  fome  degree  opened  by 
the  vehemence  of  our  fenfations  ;  and,  the  iris  being  dilated, 
the  optic  nerve  fliews  as  great  or  greater  fenfibiiity  than  in  our 
waking  hours.     See  No.  i  j.  of  this  Se£Hon. 

When  we  are  forcibly  waked  at  midnight  from  profound 
fleep,  our  eyes  are  much  dazzled  with  the  light  of  the  candle  for 
a  minute  or  t<vo,  after  there  has  been  fufficient  time  allowed  for 
the  contra£tion  of  the  iris  j  which  is  owing  to  the  accumulation 
of  fenforial  power  in  the  organ  of  vifion  during  its  ftatc  of  lefs 
a£J:ivity^  But  when  we  have  dreamt  much  of  vifible  objeds, 
this  accumulation  of  fenforial  power  in  the  organ  of  vifion  is 
leffened  or  prevented,  and  we  awake  in  the  mommg  without  be- 
ing dazzled  with  the  light,  after  the  iris  has  had  time  to  con- 
tra£t  itfeif.  This  is  a  matter  of  great  curiofity,  and  may  be  thus 
tried  by  any  one  in  the  day-light.  Clofe  your  eyes,  and  cover 
them  with  your  hat ;  think  for  a  minute  on  a  tune,  which  you 
are  accuflomed  to,  and  endeavour  to  fing  it  with  as  little  activity 
of  mind  as  pofllble.  Suddenly  uncover  and  open  your  eyes, 
and  in  one  fecond  of  time  the  iris  will  contraft  itfeif,  but  you 
will  perceive  the  day  more  luminous  for  feveral  feconds,  owing 
%o  the  accumulation  of  fenforial  power  in  the  optic  nerve. 

Then  again  clofe  and  cover  your  eyes,  and  think  intenfely  on 
p  cube  of  ivory  two  inches  diameter,  attending  firft  to  the  north 
and  fouth  fides  of  it,  and  then  to  the  other  four  fides  of  it  5  then 
get  a  clear  image  in  your  mind's  eye  of  all  the  fides  of  the  fame 
cube  coloured  red  j  and  then  of  it  coloured  green  ;  and  then  of 
it  coloured  blue ;  laftly,  open  your  eyes  as  in  the  former  exper- 
iment, and  after  the  firft  fecond  of  time  allowed  for  the  con- 
traction of  the  iris,  you  will  not  perceive  any  increafe  of  the 
light  of  the  day,  or  dazzling  5  becaufe  now  there  is  np  accumu- 
lation of  fenforial  power  in  the  optic  nerv^c  ;  that  having  be^n 
cx|)ended  by  its  aclion  in  thinking  over  vifible  objcfls. 
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This  experiment  is  not  eafy  to  be  made  at  firft,  but  by  a  few 
patient  trials  the  faft  appears  very  certain  j  and  fhews  clearly^ 
that,  our  ideas  of  imagination  are  repetitions  of  the  motions  of 
the  nenre,  which  were  originally  occafioned  by  the  ftimulus  of 
external  bodies ;  becaufe  they  equally  expend  the  fcnforial  power 
in  the  organ  of  fenfe*  See  SeA.  III.  4.  which  is  analogous  to 
our  being  as  much  fatigued  by  thinking  as  by  labour. 

6.  Nor  is  it  in  our  dreams  alone^  but  even  in  our  waking  rev^ 
eriesjand  in  great  efibrtsof  invention^fo  great  is  the  vivacity  of  our 
ideas,  that  we  do  not  for  a  time  dMlinguifli  them  from  the  real 
prefence  of  fubftantial  obje£ls :  though  the  external  organs  of 
fenfe  are  open,  and  furcounded  with  their  ufual  (limuli.  Thus 
vrhilft  I  am  thinking  over  the  beautiful  valley,  through  which  I 
yefterday  travelled,  I  do  not  perceive  the  furniture  of  my  room : 
and  there  are  ibme,  whofe  waking  imaginations  are  fo  apt  to  run 
into  perfeft  reverie,  that  in  tlieir  conomon  attention  to  a  favour- 
ite idea  they  do  not  hear  the  voice  of  the  companion,  who  ac- 
cofts  them,  unlefs  it  is  repeated  with  unufual  enfrgy. 

This  perpetual  miftake  in  dreams  and  reveries,  where  our 
ideas  of  imagination  are  attended  with  a  belief  of  the  prefence 
of  external  objeSs,  evinces  beyond  a  doubt,  that  all  our  ideas 
arc  repetitions  of  the  motions  of  the  nerves  of  fenfe,  by  which 
^ey  were  acquired ;  and  that  this  belief  is  not,  as  fome  late  phi- 
lofophers  contend,  an  inftinjft  neceiiarily  coimcded  only  with 
our  perceptions. 

7.  A  curious  queftion  demands  our  attention  in  this  place  ; 
as  we  do  not  diftinguifh  in  our  dreams  and  reveries  between  our 
perceptions  of  external  objcfts,  and  our  ideas  of  them  in  their 
abfcnccjhow  do  we  diftinguifh  them  at  any  time  ?  In  a  dream, 
if  the  fwcetnefo  of  fugar  occurs  to  my  imagination,  the  white- 
ixefs  and  hardnefs  of  it,  which  were  ideas  ufually  connefted  with 
the  fweetnefe,  immediately  follow  in  the  train ;  and  I  believe  a 
material  lump  of  fugar  prefent  before  my  fenfts :  but  in  my 
waking  hours,  if  the  fweetnefs  occurs  to  my  imagination,  the 
ftimulus  of  the  table  to  my  hand,  or  of  the  window  to  my  eye, 
prevents  the  other  ideas  or  the  hardnefs  and  whitencfs  of  the  fu- 
gar from  fucceeding ;  and  hence  I  perceive  the  fallacy,  and  dif- 
belteve  the  exiftence  of  objefts  correfppndent  to  thofe  ideas, 
whofe  tribes  or  trains  are  broken  by  the  ftimulus  of  other  ob- 
jc&s.  And  further  in  our  waking  hours,  we  frequently  exert 
our  volition  in  comparing  prefent  appearances  with  fuch,  as  we 
have  ufually  obferved  5  and  thus  correft  the  errors  of  one  fcTife 
by  our  general  knowledge  of  nature  by  intuitive  analogy.  See 
Se£l.  XVIL  3,  7.  Whereas  in  dreams  the  power  of  volition  is 
^fpeudedi  we  can  recoUeA  and  compare  our  prefent  ideas  with 

none 
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none  of  our  acquired  knowledge^  and  are  hence  incapaUe  of  ob- 
ferving  any  abfurdities  in  them. 

By  this  criterion  we  diftingulfh  our  waking  from  our  fleeping 
hours,  we  can  voluntarily  recoUeft  our  fleeping  ideas,  when  wo 
are  awake,  and  compare  them  with  our  wakmg  ones ;  but  wc 
cannot  in  our  fleep  voluntarily  recoUedl  our  waking  ideas  at  alL 

8.  The  vaft  variety  of  fcenery,  novelty  of  combination,  and 
diftinftnefs  of  imagery,  are  other  curious  circumftances  of  our 
fleeping  imaginations.  The  variety  of  fcenery  feexas  to  arifc 
from  the  fuperior  aftivity  and  excellence  of  our  fenfe  of  vifion  ; 
which  in  an  inftant  unfolds  to  the  mind  extenfive  fields  of  pleaC* 
urable  ideas  ;  while  the  other  fenfes  colle£t  their  objc£U  flowly, 
and  with  little  combination  ;  add  to  this,  that  the  ideas,  which 
this  organ  prefents  us  with,  are  more  frequently  conneAed  with 
our  fcnfation  than  thofe  of  any  other. 

9.  The  great  novelty  of  combination  is  owing  to  another  cir- 
cumftance  \  the  trains  of  ideas,  which  are  carried  on  in  our 
waking  though^,  are  in  our  dreams  diflevered  in  a  thoufand 
places  by  the  fuTpenfion  of  volition,  and  the  abience  of  irritative 
ideas,  and  are  hence  perpetually  falling  into  new  catenations. 
As  explained  in  Se£l.  XVI.  i,  9.  For  the  power  of  volition  is 
perpetually  exerted  during  our  waking  hours  in  comparing  o\a 
pafhng  trains  of  ideas  with  our. acquired  knowledge  of  nature^ 
and  thua  forms  many  intermediate  links  in  their  catenation* 
And  the  irritative  ideas  excited  by  the  ftimulus  of  the  obje£ls» 
with  which  we  are  furrounded,  are  every  moment  intruded  up- 
on us,  and  form  other  links  of  our  unceafing  catenations  of  ideas* 

10.  The  abfence  of  the  ftimuliof  external  bodies,  and  of  vo«. 
lition,  in  our  dreams  renders  the  organs  of  fenfe  liable  to  be 
more  (Irongly  affedted  by  the  powers  of  fenfaticm,  and  of  afl(>- 
ciation.  For  our  defires  or  averfions,  or  the  obtruGons  of  fur- 
rounding  bodies,  difTever  the  fenfitive  and  aflRxiate  tribes  of 
ideas  in  our  waking  hours  by  introducing  thofe  of  irritatian  and ,. 
volition  amongft  them.  Hence  proceeds  the  fuperior  diftinft- 
nefs  of  plcafurable  or  painful  imagery  in  our  fleep ;  for  wc  recal 
the  figure  and  the  features  of  a  long  loft  friend,  whom  wc  lovcd» 
in  our  dreams  with  much  more  accuracy  and  vivacity  than  in 
our  waking  thoughts. :  This  circumftance  contributes  to  prove, 
that  our  ideas  of  imagination  are  reiterations  of  thofe  motions 
of  our  organs  of  fenfe,  which  were  excited  by  external  objei^s  $ 
becaufe  while  we  are  expofed  to  the  ftimuli  of  prefent  objefl^ 
our  ideas  of  abfent  objefts  cannot  be  fo  diftin£lly  formed^ 

11.  The  rapidity  of  the  fucceflion  of  tranfa£tions  in  our 
dreams  is  almdft  inconceivable ;  infomuch  that,  when  wc  arc 
accidentally  awakened  by  the  jarring  of  a  door,  which  is  opened 

into 
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into  our  bedchamber,  we  foractimes  ftrcam  a  whole  hiftory  of 
diieves  or  fire  in  the  very  inftant  of  awaking. 

During  the  fufpenfion  of  volition  we  cannot  compare  our 
other  ideas  with  thofe  of  the  parts  of  time  in  which  they  eiift ; 
that  is,  we  cannot  compare  the  imaginary  fcene,  which  is  before 
U8,  with  thofe  changes  of  it,  which  precede  or  follow  it :  becaufe 
this  aft  of  comparing  requires  rccolleftion  or  voluntary  exertion* 
Whereas  in  our  waking  hours,  we  are  perpetually  making  this 
comparifon^  and  by  that  means  our  waking  ideas  are  kept  con- 
fiftent  with  each  other  by  intuitive  analogy ;  but  this  compari- 
fon  returds  the  fucceflion  of  them,  by  occafioning  their  repeti- 
tion.    Add  to  this,  that  the  tranfaftions  of  our  dreams  confifl: 
chiefly  of  vifibk  ideas,  and  that  a  whole  hiftory  of  thieves  and  fire 
may  be  ^ei^U  in  an  inftant  of  time  like  the  figures  in  a  pi£lure. 
12.  From  this  incapacity  of  attending  to  the  parts  of  time  in 
our  dreams,  ariles  our  ignorance  of  the  length  of  the  night  ; 
ii^idi,  but  from  our  conftant  experience  to  the  contrary,  we 
fhowd  conclude  was  but  a  few  minutes,  when  our  fleep  is  pcr- 
feft.     The  fame  happens  in  our  reveries  i  thus  when  we  are 
poffefied  with  vehement  joy,  grief,  or  anger,  time  appears  ftiort, 
for  we  exert  no  volition  to  compare  the  prefent  fcenery  with  the 
paft  or  future ;  but  when  we  are  compelled  to  perform  thofe  ex- 
ercifes  of  mind  or  body,  which  are  unmixed  with  pafBon,  as  in 
travelling  over  a  dreary  country,  time  appears  long  ;  for  our  de- 
fire  to  finifli  our  journey  occafions  us  more  frequently  to  com- 
pare our  prefent  fituation  with  the  parts  of  time  or  place,  which 
are  before  and  behind  us. 

So  when  we  arc  enveloped  in  deep  contemplation  of  any  kind, 
or  in  reverie,  as  in  reading  a  very  interefting  play  or  romance, 
we  mcafure  time  very  inaccurately  ;  and  hence,  if  a  play  greatly 
afiFefts  our  paffions,  the  abfurdities  of  paffing  over  many  days  or 
years,  and  of  perpetual  changes  of  place,  are  not  perceived  by 
the  audience ;  as  is  experienced  by  every  one,  who  reads  or  fees 
fome  plays  of  the  immortal  Shakfpeare  i  but  it  is  neceffary  for 
inferior  authors  to  obferve  thofe  rules  of  the  xiUvev  and  ^^e^* 
inculcated  by  Ariftotlc,  becaufe  their  works  do  not  intereft  the 
paffions  fufficiently  to  produce  complete  reverie. 

Thofe  works,  however,  whether  a  romance  or  a  fermon,  which 
do  not  intereft  us  fo  much  as  to  induce  reverie,  may  neverthe- 
Icfe  incline  us  to  fleep.  For  thofe  pleafurable  ideas,  which  arc 
prefcnted  to  us,  and  are  "too  gentle  to  excite  laughter,  (which  is 
attended  with  interrupted  voluntary  exertions,  as  explained 
Scft.  XXXIV.  I.  4.)  and  which  are  not  accompanied  with  any 
other  emotion,  which  ufually  excites  fome  voluntary  exertion, 
as  anger,  or  fear,  are  liable  to  produce  fleep  j  which  conTifts  in 
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a  fuipenfion  of  all  roluntary  power.  But  if  the  ideas  thus  pre-*" 
fented  to  us,  interefl  our  attention,  and  are  accompanied  with  fa 
xnuch  pleafurable  or  painful  fenfation  as  to  excite  our  voluntary 
exertion  at  the  fame  time,  reverie  is  the  confequence.  Hence 
an  interefting  play  produces  reverie,  a  tedious  one  produces  fleep: 
in  the  latter  we  become  exhaufted  by  attention,  and  are  not  ex- 
cited to  any  voluntary  exertion,  and  therefore  fleep  ?  in  the 
former  we  are  excited  by  fome  emotion,  which  prevents  by  its 
pain  the  fufpenfion  of  volition,  and  in  as  much  as  it  intcrcfts  us> 
induces  reverie,  as  explained  in  the  next  Se£iion. 

But  when  our  fleep  is  imperfedl,  as  when  we  hav^  determin* 
ed  to  rife  in  half  an  Jiour,  time  appears  longer  to  us  than  in 
xnoft  other  fituations.  Here  our  folicitude  not  to  overileep  the 
determined  time  induces  us  in  this  imperfe£l  fleep  to  compare 
the  quick  changes  of  imagined  fcenery  with  the  parts  of  time  or 
place,  they  would  have  taken  up,  had  they  real  exifteace ;  and 
that  more  frequently  than  in  our  waking  hours  ^  and  hence  the 
time  appears  longer  to  us :  and  I  make  no  doubt,  but  the  per* 
niitted  time  appears  long  to  a  man  going  to  the  gallows,  as  ths 
fear  of  its  quick  lapfe  will  make  him  think  frequently  about  it« 

13.  As  we  gain  our  knowledge  of  time  by  comparing  the 
preient  fcenery  with  the  pad  and  future,  and  of  place  by  com- 
paring the  fituations  of  obje£ts  with  each  other ;  fo  we  gain  our 
idea  of  confcioufnefs  by  comparing  ourfelves  with  the  fcenery 
around  us  j  and  of  identity  by  comparing  our  prefent  confciouf- 
nefs with  our  paft  confcioufnefs :  as  we  never  think  of  time  or 
place,  but  when  we  make  the  comparifons  above  mentioned,  fo 
we  never  think  of  confcioufnefs,  but  when  we  compare  our  own 
cxiflence  with  that  of  other  objefts  •,  nor  of  identity,  but  when 
we  compare  our  prefent  and  our  pail  confcioufnefs.  Hence  the 
confcioufnefs  of  our  own  exiilence,  and  of  our  identity,  is  owing 
to  a  voluntary  exertion  of  our  minds :  and  on  that  account  in 
our  complete  dreams  we  neither  meafure  time,  are  furprifed  at 
the  fudden  changes  of  place,  nor  attend  to  our  own  exiilence,  or 
identity  ;  becaufe  our  power  of  volition  is  fufpended.  But  all 
thefe  circumilances  are  more  or  lefs  obfervable  in  our  incom- 
plete ones ;  for  then  we  attend  a  little  to  the  lapfe  of  time,  and 
the  changes  of  place,  and  to  our  own  exiilence  j  and  even  to 
our  identity  of  perfon ;  for  a  lady  feldom  dreams,  that  ihe  is  a 
foldier ;  nor  a  man,  that  he  is  brought  to  bed. 

14.  As  long  as  our  fenfations  only  excite  their  fenfual  mo- 
tions, or  ideas,  our  ileep  continues  libund  i  but  as  ibon  as  they 
excite  defires  or  averiions,  our  fleep  becomes  imperfedl  5  and 
when  that  defire  or  averiion  is  fo  flrong,  as  to  produce  voluntary 
motions,  we  begin  to  awake  j  the  larger  mufcles  of  the  body  are 

bjfought 


Sect.  XVUl.  ij.  O^  SLESJ^.  t6i 

brought  into  a&ion  to  remove  that  irritation  or  (cntaaiont  which 
a  continued  pofture  has  caufed;  we  ftretch  our  limbs,  and 
yawn^  and  our  flecp  is  thus  broken  by  the  aceumulation  of  voi<- 
untary  power. 

Someeimcfi  it  happens^  that  the  a£l  of  waking  is  fuddeni  j  pro^ 
daced,  and  this  foon  after  the  commencement  of  ileep  \  which 
is  occaiioncd  by  fome  fenfation  fo  difagreeable,  as  inftantane- 
oufly  to  excite  die  power  of  volitiwi }  and  a  temporary  aftionof 
ail  the  voluntary  motions  fuddenly  fucceeds,  and  we  ilartawake^ 
This  is  fometimes  accompanied  with  loud  noife  in  the  ears,  and 
with  £ome  degree  cS  fear ;  and  when  it  is  in  great  elccft,  fo  as 
to  produce  continued  convulfive  motions  of  thofe  mufcles» 
ifrhidi  are  geiieraUy  fubfervient  to  volition,  it  becomes  Cjjilepfy  t 
the  fits  of  which  in  fome  patients  generally  commence  during 
Seep.  This  difiers  from  the  nightmare  defcribed  in  No.  3.  of 
this  Section,  becaufe  in  that  the  difagreeable  fenfation  is  not  fo 
great  as  to  excite  the  powor  of  volition  into  a£lion ;  for  as  foon 
as  t&at  happens,  the  difeafe  ceafes. 

Another  circumftancei  which  fometimes  awaked  people  toork 
after  ^  commencement  of  their  ileep,  is  where  the  voluntar^f 
power  is  already  fo  great  in  quantity  as  almoft  to  prevent  them 
from  falling  aileepi  and  then  a  little  accumulation  of  it  {ooxl 
again  awakens  them ;  this  happens  in  cafes  of  infanity,  or 
where  the  mind  has  been  lately  much  agitated  by  feai*  or  angen 
There  is  another  circumftance  in  which  deep  is  likewife  of 
ihort  duration,  which  arifes  from  great  debility,  as  after  great 
over-fatigue,  and  in  fome  fevers,  where  the  ftrength  of  the 
patient  is  greatly  diminifh^ :  as  in  thefe  cafes  the  pulfe  inters 
mits  or  flutters,  and  the  refpiration  is  previouily  affcfted,  it 
feems  to  originate  from  the  want  of  fome  voluntary  efforts  to 
facilitate  rd|>iration>  as  when  we  are  awake,  and  is  further 
treated  of  in  Vol.  II.  Clafs  I.  2.  i.  a.  on  the  Difeafes  of  the 
Vrfuntary  Power*     Art.  Somnus  interruptus* 

15.  We  come  now  to  thofe  motions  which  depend  on  irrita** 
tton.  The  inotions  of  the  arterial  and  glandular  fyftems  con- 
tinue in  our  fleep,  proceeding  flower  indeed,  but  itronger  and 
more  uniformly,  than  in  oUr  waking  hours,  when  they  are  in- 
commoded by  external  (timuli,  or  by  the  movements  of  volition ) 
the  motions  of  the  mufcles  fubfervient  to  refpiration  continue 
to  be  (limulated  into  action,  and  the  other  intertial  fen/es  of  hun-* 
gcr,  thirft,  and  lufl,  are  not  only  occafionally  excited  in  our  fleep, 
but  their  irritative  motions  are  fucceeded  by  their  ufual  fenfa- 
tions,  and  make  a  part  of  the  farrago  of  our  dreams.  Theft 
fenfations  of  the  want  of  air,  of  hunger)  fhirft,  and  li^fl,  in  our 
dreams,  contribute  to  prove,  that  the  nerves  #f  the  external 
Vo  L%  I.  X  fcnlis 
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fenfes  arc  alio  alhre  and  excitable  in  our  fleep ;  but  as  the  ftimuli 
of  external  objefts  arc  either  excluded  from  them  by  the  dark-- 
ncfs  and  filencc  of  the  night,  or  their  accefs  to  them  is  prevented 
by  the  fufpenCon  of 'volition,  thefe  nerves  of  fenfe  fall  more 
readily  into  their  connexions  with  fenfation  and  with  aflbciation  ; 
becaufe  much  fenforial  power,  which  during  the  day  was  ex* 
pended  in  moving  the  external  organs  of  fenfe  in  confequence 
of  irritation  from  external  ftimuli,  or  in  confequence  of  volitionj 
becomes  now  in  fome  degree  accumulated,  and  renders  the  in- 
ternal or  immediate  organs  of  fenfe  more  cafily  excitable  by  the 
other  fenforial  powers.  Thus  in  refpcft  to  the  eye,  the  irritation 
from  external  ftimuli,  and  the  power  of  volition  during  our 
waking  hours,  elevate  the  eyelids,  adapt  the  aperture  of  the  iris 
to  the  quantity  of  light,  the  focus  of  the  cryftalline  humour,  and 
the  angle  of  the  optic  axifes  to  the  dHtance  of  the  objeft,  all 
which  perpetual  aftivity  during  the  day  expends  much  fenforial 
power,  which  is  faved  during  our  fleep. 

Hence  it  appears,  that  not  only  thofe  parts  of  the  fyftem, 
which  are  always  excited  by  internal  ftimuli,  as  the  ftomach, 
inteftinal  canal,  bile-dufts,  and  the  various  glands,  but  the  or- 
gans of  fenfe  alfo  may  be  more  violently  excited  irtto  a£tion  by 
the  irritation  from  internal  ftimuli,  or  by  fenfation,  during  our 
fleep  than  in  our  waking  hours  $  becaufe  during  the  fufpenfion 
of  volition,  there  is  a  greater  quantity  of  the  fpirit  of  animation 
to  be  expended  by  the  other  fenforial  powers.  On  this  account 
our  irritability  to  internal  ftimuli,  and  our  fenfibility  to  pain  or 
pleafure,  is.  not  only  greater  in  fleep,  but  increafes  as  our  fleep 
is  prolonged.  Whence  digeftion  and  fecretion  are  performed 
better  in  fleep,  than  in  our  waking  hours,  and  our  dreams  in  the 
morning  have  greater  variety  and  vivacity,  as  our  fenfibility  in- 
creafes, than  at  night  when  we  firft  lie  down.  And  hence  epi- 
leptic fits,  which  are  always  occafiotfed  by  fome  difagrceable  fel^- 
fation,  fo  frequently  attack  thofe,  who  are  fubjeft  to  them,  in 
their  fleep ;  becaufe  at  this  time  the  fyftem  is  more  excitable  by 
'  painful  fenfatic#n  in  confequence  of  internal  ftimuli  j  and  the 
power  of  volition  is  then  fuddenly  exerted  to  relieve  this  pain^ 
as  explained  ScSt.  XXXIV.  i.  4. 

There  is  a  difeafe,  which  frequently  affefts  children  in  the 
cradle,  which  is  termed  ecftafy,  and  leems  to  confift  in  certain 
exertions  to  relieve  painful  fenfation,  in  which  the  voluntary 
power  is  not  fo  far  excited  as  totally  to  awaken  them,  and  yet  is 
fufiicicnt  to  remove  the  difagrceable  fenfation,  which  excites 
it ;  in  this  cafe  changing  the  pofture  of  the  diild  frequently 
relieves  it. 

I  have  at  this  time '  under  my  care  an  elegant  young  man^ 

about" 
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about  twenty-two  years  of  age,  who  feldom  fleeps  more  than  an 
hour  without  experiencing  a  convulfion  fit ;  which  ceafes  in 
about  half  a  minute  without  any  fubfeqoent  ftupor.  Large 
dofes  of  opium  only  prevented  the  paroxyfms,  fo  long  as  they 
prevented  him  from  fleeping  by  the  intoxication,  which  they  in- 
duced. Other  medicines  had  no  effcft  on  him.  He  was  gently 
ainrakened  every  half  hour  for  one  night,  but  without  good  tU 
k€ky  as  he  foon  flept  again,  and  the  fit  returned  at  about  the 
fame  periods  of  time,  for  the  accumulated  feaforial  pdwcr^  which 
occafioned  the  increafed  fenfibitity  to  pain,  was  not  thus  exhauft- 
cd.  This  cafe  evinces,  that  the  fcnfibility  of  the  fyftem  to  iiv- 
ternal  excitation  increafes,  as  our  fleep  is  prolonged ;  till  the 
pain  thus  occaGoned  produces  voluntary  exertion  ;  which,  when 
it  is  in  Its  ufual  degree,  only  awakens  us  ;  but  when  it  is  more 
vioient,  it  occafions  convulfions. 

The  cramp  in  the  calf  of  the  leg  is  another  kind  of  convul- 
fion, which  generally  commences  in  fleep,  occafioned  by  the 
continual  increafe  of  irritability  from  internal  ftimuli,  or  ot  fen- 
*  fibility,  during  that  (late  of  our  exiftence.  The  cramp  is  a  vi- 
olent exertion  to  relieve  pain,  generally  either  of  the  ikin  from 
cold,  or  of  the  bowels,  as  in  fome  diarrhoeas,  or  from  the  muf- 
cles  having  been  prcvioufly  overftrctched,  as  in  walking  up  or 
down  ftcep  hills.  But  in  thefe  convulfioris  of  the  mufcles,  which 
form  the  calf  of  the  leg,  the  contraction  is  fo  violent  as  to  occa- 
fion  another  pain  in  confequence  of  their  own  too  violent  con- 
traiflion,  as  foon  as  the  original  pain,  which  caufed  tl^e  contrac- 
tion, is  removed.  And  hence  the  cramp,  or  fpafm,  of  thefe 
mufcles  is  continued  without  intermiflion  by  this  new  pain,  un- 
like t}\e  alternate  convulfions  and  remifTions  in  epileptic  fits. 
The  reafon,  that  the  contraction  of  thefe  mufcles  of  the  calf  of 
the  leg  is  more  violent  during  their  convulfion  than  that  of  oth- 
ers, depends  on  Ae  weaknefs  of  their  antagoniil  mufcles  •,  for 
after  thefe  have  been  contrafted  in  their  ufual  action,  as  at  every 
ftep  in  walking,  they  are  again  extended,  not,  as  mod  other 
mufcles  are,  by  their  antagoniftsj  but  by  the  weight  of  the  whole 
body  on  the  balls  of  the  toes  ;  and  that  weight  applied  to  great 
mechanical  advantage  on  the  heel,  that  is,  on  the  otlier  end  oi 
the  bone  of  the  foot,  which  thus  a<£ls  as  a  lever. 

Another  difeafe,  the  periods  of  which  generally  commence 
during  our  fleep,  is  the  althma.  Whatever  may  be  the  remote 
caufe  of  paroxyfms  of  afthma,  the  immediate  caufe  of  the  con- 
vuliive  refpiration,  whether  in  the  common  afthma,  or  in  what 
is  termed  the  convulfivc  afthma,  which  are  perhaps  only  difl^er- 
ent  degrees  of  the  fame  difeafe,  muft  be  owing  to  violent  volun- 
tary exertions  to  relieve  pain,  as  in  otliei  couvulaoas ,  **n',i  the 

in  ci  Cafe 
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fncreafe  of  irritability  to  intemtl  ftimuli,  or  of  fennbility^^uring 
fleep  mud  occafion  them  to  commence  at  this  time. 

Debilitated  peoplei  who  have  been  unfortunately  accuftomed 
|o  great  ingurgitation  of  fpirituous  potation,  frequently  part 
with  a  great  quantity  of  water  during  the  night,  but  with  nof 
more  than  ufual  in  the  day-time.  This  is  owing  to  a  beginning 
torpor  of  the  abforbcQt  fyftem,  and  precedes  anafarca,  which 
commences  in  the  day,  but  is  cured  in  the  night  by  the  increafe 
of  the  irritability  of  the  abforbent  fyftem  during  fleep,  ^vhich 
thus  imbibes  from  the  cellular  membrane  the  fluids,  which  had 
been  accumulated  there  during  the  day ;  though  it  is  pofllble 
the  horizontal  pofitton  of  the  body  may  contribute  fomediing  to 
this  purpofe,  and  alfo  the  greater  irritability  of  fome  branches 
of  the  abforbent  veflels,  which  open  their  mouths  in  the  cells  of 
ihe  cellular  membrane,  than  that  of  other  branches. 

As  foon  as  a  perfon  begins  to  fleep,  the  irritability  and  fenfi- 
bility  of  the  fyftem  begin  to  increafe,  owing  to  the  fufpenfion  of 
volition  and  the  exclufion  of  e3(temal  ftimuli.  Hence  the  ac-  • 
tions  of  the  vefllels  in  obedience  to  internal  ftimulation  become 
ilronger  and  more  energetic,  though  le(s  frequent  in  rel^ped  to 
number.  And  as  many  of  the  fecretions  arc  increafed,  fo  the 
heat  of  the  fyftem  is  gradually  increafed,  and  Ae  extremities  of 
feeble  people,  which  had  beeii  cold  during  the  day,  become 
warm.  Till  towards  morning  many  people  become  fo  warm,  as 
to  find  it  neceffary  to  throw  oflpfome  of  their  bed-clothes,  as\ 
foon  as  they  awake ;  and  in  others  fweats  are  fo  liable  to  occur 
towards  morning  during  their  fieep. 

Thus  thofe,  who  are  not  accuftomed  to  flqtp  in  the  open  air, 
are  very  liable  to  take  cold,  if  they  happen  to  fall  afleep  on  ^ 
garden  bench,  or  in  a  carriage  witn  the  vindow  open.  For  as 
the  fyftem  is  warmer  during  fleep,  as  above  explained,  if  a  cur- 
rent of  cold  air  afiefts  any  part  ot  the  body,  a  torpor  of  that  part 
is  more  efFeftually  produced,  as  when  a  cold  Waft  of  air  through 
a  key-ho|e  or  cafemcnt  falls  upon  a  perfon  is  a  warm  room.  In 
thofe  cafes  the  affeftcd  part  poflcfles  lefs  irritability  in  refpcft  to 
heat,  frotn  its  having  previoufly  been  expofcd  to  a  greater  ftim-» 
iilus  of  heat,  as  in  the  warm  room,  or  durii^  fleep  5  and  hence, 
when  the  ftimulus  of  heat  is  diminifl^ed,  a  torpor  is  liable  to  en- 
fue ;  that  is,  we  take  cold.  I^ence  people  who  fleep  in  the 
open  air,  generally  feel  chilly  both  at  the  approach  of  fleep,  and 
on  their  awaking  5  and  hence  many  people  a^e  perpetually  fub- 
jed  to  catarrhs  if  they  fleep  in  a  lets  warm  head-drefs,  than  that 
wl^ch  they  wear  in  the  day.  v 

i<5.  Not  only  the  fcnforial  powers  of  irritation  and  of  fcnfa- 
tto?!,  but  thit  of  aflbpiation  alio  appear  to  aft  with  greater  vig^. 

^  our 
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our  during  tlie  fulpenCon  of  volition  in  flctp.  It  will  b«  Hiewfi 
in  ?n«#rr  place^  that  the  gout  generally  firfl  attacks  the  liver, 
and  that  afterwards  an  inflammation  of  the  ball  of  the  great  too 
crommences  by  affociation,  and  that  of  the  liver  ceafes.  Now  at 
this  change  or  metaftafis  of  the  a^ivity  of  the  fyftem  generallf 
commences  in  fleept  it  follows,  that  thefe  affociation^  of  motion 
^ft  with  greater  emsrgy  at  that  time ;  that  is,  that  the  fenforial 
faculty  of  aflbciation,  like  tbofe  of  irritation  and  of  fenfation»  be- 
comes in  fome  meafure  accunuila^d  during  the  fufpeniion  of 
volition* 

Other  aflotfiate  tribes  and  trains  of  motions,  as  well  as  the  tr* 
litative  and  fenfitive  ones,  appear  to  be  increafed  in  tlieir  zEt'w^ 
ity  duriiig  the  fufpenfion  of  volition  in  fieep.  As  thofe  whieh 
<x>ntribute  to  circulate  the  blood,  and  to  perform  the  various 
Secretions ;  as  well  as  the  aflbciate  tribes  and  trains  of  ideas» 
which  contribute  to  furnifli  the  perpetual  dreams  of  our  dreamer 
ing  imaginations*  .    . 

In  fleep  the  fecretions  have  generally  been  fuppofed  to  be  di- 
miniOicd,  as  the  expedorated  mucus  in  coughs,  the  fluids  di£- 
chaxged  in  diarrhoeas,  and  in  falivation,  except  indeed  the  fccrc^ 
tion  of  fweat,  which  is  often  vifibly  increafed.  This  error 
feems  to  have  arifen  from  attention  to  the  excretions  rather  thaa 
to  the  fecretions.  For  the  fecretions,  except  that  oif^e^t^  art 
generally  received  into  refervcHrs,  as  the  urine  into  the  bladder^ 
jand  the  mucus  of  the  inteftines  and  lungs  into  their  refpe^ive 
cavities ;  but  thefe  refervoirs  do  not  exclude  thefe  fluids  imme- 
diately by  tjieir  ftimulus,  but  require  at  the  fame  time  fome  vol- 
untary effort^  and  therefore  permit  them  to  remain  during  fleep. 
And  as  they  thus  continne  longer  in  thofe  receptacles  in  our 
ileeping  hours,  a  greater  part  is  abforbed  from  them,  and  the 
rermaiiider  becomes  thicker,  and  fometimes  in  lefs  quantity, 
though  at  the  time  it  was  fecreted  the  fluid  was  in  greater  quan* 
rity  uian  in  our  waking  hours.  Thus  the  urine  is  higher  col* 
oured  after  long  fleep ;  which  ihcws*  that  a  greater  quantity 
has  been  fecreted,  and  that  more  of  the  aqueous  and  faline  part 
has  been  .re^abforbed,  and  the  earthy  part  left  in  the  bladder  ( 
hence  thick  urine  in  fevers  ihews  only  a  greater  a£lion  of  the 
veflcls  which  fecrete  it  in  the  kidneys,  and  of  thofe  which  abforh 
jt  from  the  bladder. 

The  fame  happens  to  the  mucus  expcftorated  in  coughi» 
which  is  thus  thickened  by  abforption  of  its  aqueous  and  faiine 
parts ;  and  the  fame  of  the  fjeces  of  the  inteflines.  Froin  hence 
it  appears,  and  from  what  has  been  faid  in  No.  15  of  this  Sec- 
tion concerning  the  increafe  of  irritability  and  of  fcnfibility  du- 
ring fleepi  that  the  fecretions  are  in  general  rather  iucrened 

than 
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than  diminifhed  during  thefe  hours  of  our  cxiftencc  •,  and  it  is 
probaUe  that  nutrition  is  almofl:  entirely  performed  In  Heep  j 
and  that  young  animals  grow  more  at  this  time  than  in  their 
ivaking  hours,  as  young  plants  have  long  fmce  been  obfenred  to 
grow  more  in  the  night,  which  is  their  time  of  fleep. 

1 7.  Two  other  remarkable  circumftances  of  our  ,dreaming 
ideas  are  their  inconfiftcncy,  and  the  total  abfence  of  furprife. 
Thus  we  fecm  to  be  prefent  at  more  extraordinary  metamor- 
phofes  of  animals  or  trees,  than  are  to  be  met  with  in  the  fables 
of  antiquity  ;  and  appear  to  be  tranfportcd  from  place  to  place, 
which  fcas  divide,  as  quickly  as  the  changes  of  fccaerv  arc  per- 
formed in  a  play-houfe  j  and  yet  arc  not  fenfiblc  of  tReir  in- 
confiftcncy, nor  in  the  leaft  de^ec  affe£led  with  furprife. 

We  muftconfider  this  circumftance  more  minutely.  In  our 
waking  trains  of  ideas,  thofe  that  are  inconfiflent  with  the  ufual 
order  of  nature,  fo  rarely  have  occurred  to  us,  that  their  con- 
nexion is  th«  flightcft  of  all  others :  hence,  when  a  confiftent 
train  of  ideas  is  exhauftcd,  we  attend  to  the  external  ftimuli, 
that  ufually  furvound  u^  rather  than  to  any  inconfiftent  idea, 
which  might  otherwife  prefent  itfelf :  and  if  an  inconfiftent 
idea  ihould  intrude  itfelf,  we  immediately  compare  it  with  the 
preceding  one,  and  voluntarily  rejcft  the  train  it  would  intro- 
duce ;  this  appears  further  in  the  Se<^ion  on  Reverie,  in  which 
ftate  of  the  mind  external  ftimuli  are  not  attended  to,  and  yet 
the  ftreams  of  ideas  are  kept  confiftent  by  the  efibrts  of  volition. 
But  as  our  faculty  of  volition  is  fufpended,  and  all  external  ftim- 
uli are  excluded  in  fleep,  this  (lighter  connexion  of  ideas  takes 
place  ;  and  the  train  is  faid  to  be  inconfiftent ;  that  is,  diflimi-* 
lar  to  the.  ufual  order  of  nature* 

But,  when  any  confiftent  train  of  fenfitive  or  voluntary 
ideas  is  flowing  along,  if  any  external  ftimulus  afiefls  us  fo  vio- 
lently, as  to  intrude  irritative  ideas  forcibly  into  the  mind,  it 
difunites  the  former  train  of  ideas,  and  we  are  aflefted  with  fur- 
prife. Thefe  ftimuli  of  unufual  energy  or  novelty  not  only  dif- 
unitc  our  common  trains  of  ideas,  but  the  trains  of  mufcular  mo- 
tions alfo,  which  have  not  been  long  eftabliihed  by  habit,  and 
difturb  thofe  that  have.  Some  people  become  raotionlefs  by 
great  furprife,  the  fits  of  hiccup  and  of  ague  have  been  often  re- 
moved by  it,  and  it  even  afFefts  the  movements  of  the  heart,  and 
arteries  ;  but  in  our  fleep,  all  external  ftimuli  are  excluded,  and 
in  confequence  no  furprife  can  cxift.     See  Seftion  XVII.  3.  7. 

18.  We  frequently  awake  with  pleafure  from  a  dream,  which 
has  delighted  us,   without  being  able  to  recolleft  the  tranfac- 
tions  of  it  J  unlefs  perhaps  at  a  diftance  of  time,  fome  analogous 
idea  may  introduce  afrcfli  this  forgotten  train  :  and  in  our  wa- 
king 
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king  reveries  we  fometimes  in  a  moment  lofc  the  train  of  thought^ 
but  continue  to  feel  the  glow  of  plcafure,  or  the  depreflion  of 
fpiTitd,  it  occafioned  :  whitft  at  other  times  we  can  retrace  with 
cafe  thefe  hiftories  of  our  reveries  and  dreatns. 

The  above  explanation  of  furprife  throws  ligllit  upon  thts  fub- 
jeQ.  When  we  are  fuddenly  awaked  by  any  violent  ftimulus, 
the  furprife  totally  difunites  the  trains  of  our  fleeping  ideas 
from  thofe  of  our  waking  ones  j  but  if  we  gradually  awake, 
this  d^es  not  happen  j  and  we  readily  unravel  the  preceding 
trains  of  imagination. 

19.  There  are  various  degrees  of  furprife  j  the  more  intent 
w^e  are  upon  the  train  of  ideas,  which  we  are  employed  about, 
the  more  violent  mud  be  the  fitmulus  that  interrupts  them,  and 
the  greater  is  the  degree  of  furprife.  I  have  obfervcd  dogs,  who 
have  flept  by  the  fire,  and  by  their  obfcure  barking  and  ftnig- 
gling  have  appeared  very  intent  on  their  prey,  that  ftiewcd  great 
furprife  for  a  few  fecoilds  after  their  awaking  by  looking  eagerly 
around  them  ;  which  they  did  not  do  at  other  times  of  waking* 
And  an  intelligent  friend  of  mine  has  remarked,  that  his  lady, 
who  frequently  fpeaks  much  and  articulately  in  her  flcep,  coold 
never  recolle£k  her  dreams  in  the  morning,  when  this  happened 
to  her :  but  that  when  flie  did  not  fpeak  in  her  fieep,  (he  could 
always  recolle<^  them. 

Hence,  when  our  fenfations  zO:  fo  ftrongly  in  fleep  as  to  In-* 
fluence  the  larger  mufcles,  as  in  thofe,  who  talk  or  ftruggle  in 
their  dreams  j  or  in  thofe,  who  are  affe£ted  with  complete  rev- 
erie (as  defcribed  in  the  next  Seftion),  great  furprife  is  produ- 
ced, when  they  awake  ;  and  thefe  as  well  as  thofe,  who  arc 
completely  drunk  or  delirious,  totally  forget  afterwards  their 
imaginations  at  thofe  times. 

20.  As  the  immediate  caufe  of  fleep  confifts  in  the  fufpen- 
Son  of  volition,  it  follows,  that  whatever  diminifhes  the  general 
quantity  of  fenforial  power,  or  derives  it  from  the  faculty  of 
volition,  will  conftitute  a  remote  caufe  of  fleep  j  fuch  as  fatigue 
from  mufcular  or  mental  exertion,  which  diminiflies  the  general 
quantity  of  fenforial  power  ;  or  an  increafe  of  the  fenfitive  mo- 
tions, as  by  attending  to  foft  mufic,  which  diverts  the  fenforial 
power  from  the  faculty  of  volition  ;  or  laftly,  by  increafe  of  the 
irritative  morions,  as  by  wine,  or  food,  or  warmth  ;  which  ffyt 
only  by  their  expenditure  of  fenforial  power  diminifli  the  quan- 
tity of  volition  ;  but  alfo  by  their  producing  pleafurable  fenfa- 
tions (which  occafion  other  mufcular  or  fenfual  motions  in  con- 
fequence),  doubly  decreafe  the  voluntary  power,  and  thus  more 
forcibly  produce  fleep.     See  Sech  XXXI V.  i,  4. 

Another  method  of  inducing  fleep  is  delivered  in  a  very  ii'ge- 

nious 


t6S  OP  SLEEP.  SECT.3tVIIt.2d* 

nious  work  lately  publifhed  by  Dn  Beddoes^  Who  after  Ia« 
menting  that  opium  frequently  occafions  reftltflhefs,  thinks^ 
i«  that  in  mod  cafes  it  would  be  better  to  induce  fleep  by  the 
abftraclion  of  ftimuli,  than  by  exhaufting  the  eicitability  \'  and 
adds,  "  upon  this  principle  we  could  noth^ve  abetter  foporific 
than  an  atmofphcre  with  a  diminlflied  proportion  of  oxygene 
iir,  and  that  common  air  might  be  admitted  after  the  patient 
was  afleep.'*  (Obferv.  on  Calculus^  8cc.  by  Dr.  Beddoes,  Mur-i^ 
ray.)  If  it  (hould  be  found  to  be  true,  that  the  excitability  of 
the  fyftem  depends  on  the  quantity  of  oxygene  abforbed  by  the 
lungs  in  refpiration  according  to  the  theory  of  Dr.  Beddoes,and 
of  M.  Girlanner,  this  idea  of  fleeplng  in  an  atmofphere  with  lefs 
oxygene  in  its  compofition  might  be\of  great  fenrice  in  epileptic 
cafes,  and  in  cramp,  and  even  in  fits  of  the  afthma,  where  theit 
periods  commence  from  the  increafe  of  irritability  during  deep* 

Sleep  is  likewife  faid  to  be  induced  by  mechanic  preffure  on 
the  brain  in  the  cafes  of  fpina  bifida.  Where  there  has  been 
a  defeft  of  one  of  the  vertebrae  of  the  back,  a  tumour  is  protru-* 
ded  in  confequence  ;  and,  wheneyer  this  tumour  has  been  com-* 
prelTcd  by  the  hand,  fleep  is  faid  to  be  induced,  becaufe  the 
whole  of  the  brain  both  within  the  head  and  fpine  becomes  com* 
prcfled  by  the  retroceflion  of  the  fluid  within  the  tumour.  But 
by  what  means  a  compreflion  of  the  brain  induces  fleep  has  not 
been  explained,  but  probably  by  diminifhing  the  fecretion  of 
fenforial  power,  and  then  the  voluntary  motions  become  fu& 
pcndcd  prcvioufly  to  the  irritative  ones,  a^  occurs  in  moft  dying 
pcrfons* 

Another  way  of  procuring  fleep  mechanically  was  related  to 
me  by  Mr.  Drindley,  the  famous  canal  engineer,  who  wa« 
brought  up  to  the  bufinefs  of  a  mill-wright ;  he  told  me,  that  ha 
had  more  than  once  feen  the  experiment  of  a  man  extending 
himfelf  acrofs  the  large  ftone  of  a  corn-mill,  and  that  by  gradu- 
ally letting  the  ftone  whirl,  the  man  fell  afleep,  before  the  ftone 
had  gained  its  full  velocity,  and  he  fuppofed  would  have  died 
without  pain  by  the  continuance  or  increafe  of  the  motion.  In 
this  cafe  the  centrifugal  motion  of  the  head  and  feet  muft  accu-* 
mutate  the  blood  in  both  thofe  extremities  of  the  body,  aad  thua 
comprefs  the  brain. 

«Laftly,  we  (hould  menHon  the  application  of  cold )  which, 
when  in  a  lefs  degreci  produces  watchfulnefs  by  the  pain  it  oc«. 
cafions,  and  the  tremulous  convulfions  of  the  fubcutaneous  muf- 
cles^  but  when  it  is  applied  in  great  degree,  is  faid  to  produce 
fleep.  To  explain  this  effcft  it  has  been  faid,  that  as  the  veflels 
of  die  ikin  and  extremities  become  firft  torpid  by  the  want  of 
the  ftimulus  of  heat,  and  as  thcnci^  lefa  Uood  is  circulated 

through 
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diroughthcm,  as  appears  from  their  palenefs,  a  greater  quantity 
of  blood  poured  upon  the  brain  produces  fleep  by  its  conipref- 
fion  of  that  organ.  But  I  (hould  rather  imagine,  that  the  fenfo- 
rial  power  becomes  exhaufted  by  the  convulfive  actions  in  con- 
fequence  of  the  pain  of  cold,  and  of  the  voluntary  oxercife  pre- 
yioufly  ufed  to  prevent  it,  and  that  the  deep  is  only  the  beginning 
to  die,  as  the  fufpenfion  of  voluntary  power  in  lingering  deaths 
precedes  for  many  hours  the  extinftion  of  the  irritative  motions. 
21.  The  following  are  the  charafteriftic  circumftances  at- 
tending perfcft  fleep. 

1.  The  power  of  volition  is  totally  fufpended. 

2.  The  trains  of  idc^s  caofed  by  fenfation  proceed  witli  great- 
er fawnlity  and  vivacity  j  but  become  inconfiftent  with  the  ufual 
order  of  nature.  The  mufcular  motions  caufed  by  fenfation 
continue  ;  as  thofe  concerned  in  our  evacuations  during  infan- 
cy, and  afterwards  in  digeftion,  and  in  priapifmus. 

3.  The  irritative  mufcular  motions  continue,  as  thofe  con* 
cemed  in  the  circulation,  in  fecretion,  in  rcfpiration.  But  the 
irritative  fenfual  motions,  or  ideas,  are  not  excited  ;  as  the  im-^ 
mediate  organs  of  fenfe  are  not  ftimubted  into  a£bion  by  exter- 
nal objeAs,  which  are  excluded  by  the  external  organs  of  fenfe ; 
which  are  not  in  fleep  adapted  to  their  reception  by  the  powe^ 
of  volitKMi,  as  in  our  waking  hours. 

4.  The  aflbciate  motions  continue ;  but  their  firft  link  is  not 
excited  into  a£tion  by  volition,  or  by  external  ftimuli.  In  all 
refpcfts,  except  thofe  above  mentioned,  the  three  bft  fenforial 
powers  are  fomewhat  increafed  in  energy  during  the  fufpenfion 
of  volition,  owing  to  the  confequcnt  accumulation  of  the  fpirit 
of  animation. 


Vot.l.  Y  SECT. 
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SECT.      XIX. 

OF   REVERIE- 

I.  Various  degrees  of  reverie.  2.  Sleep-walkers.  Cafe  of  a  young 
lady.  Great  furprife  at  awaking.  Jnd  total  forgetfulnefs  of 
what  pajfed  in  reverie.  3.  No  fufpetifion  of  volition  in  reverie* 
4.  Senftive  motions  continue^  and  are  confident.  5.  Irritative 
motions  continue^  hut  are  not  fucceeded  byfenfation.  6.  Volition 
necejfcfry  for  the  perception  of  feeble  impre/frons.  7.  Affocmted  mO' 
tions  continue.  8.  Nerves  offenfe  art  irritable  infleep^  but  not  in 
reverie.  9.  Somnambuli  are  not  ajleep..  Contagion  received  but 
once.     IQ,  Definition  of  reverie* 

1.  When  we  are  cmplojjcd  with  great  fcnfalidh  of  plcafure, 
or  with  great  efforts  of  voi^on,  in  the  purfuit  of  fomc  intereft- 
ing  train  of  ideas,  we  ceafc  to  be  confcious  of  our  exiftence^ 
are  inattentive  to  time  and  place,  and  do  not  diftinguiih  this 
train  of  fenfitive  and  voluntary  ideas  from  the  irritative  ones  ex- 
cited by  the  prefence  of  external  objefls,  though  our  organs  of 
fenfe  are  furrounded  with  their  accuftomed  ilimuli,  till  at  length 
this  interefling  train  of  ideas  becomes  exhaufted,  or  the  appulfes 
of  external  objeds  are  applied  with  unufal  violence,  and  we  re- 
turn with  furprife,  or  with  regret,  into  the  common  track  of  life. 
This  is  termed  reverie  on  ftudium. 

In  fome  conftitutions  thefe  reveries  continue  a  confiderable 
time,  and  are  not  to  be  removed  without  greater  difficulty,  but 
are  experienced  in  a  lefs  degree  by  us  all ;  when  we  attend  ear- 
neftly  to  the  ideas  excited  by  volition  or  fen(ation,  with  thdr  af- 
fociated  connexions,  but  are  at  the  fame  time  confcious  at  inter- 
vals of  the  (timuli  of  furrounding  bodies.  Thus  in  being  pref- 
cnt  at  a  i)lay,  or  in  reading  a  romance,  fome  perfons  are  Co  totallj 
abforbed  as  to  forget  their  ufual  time  of  fleep,  and  to  negle£l  their 
meals ;  while  others  are  faid  to  have  been  fo  involved  in  volun- 
tary Audy  as  not  to  hive  heard  the  difcharge  of  artillery  ;  and  . 
there  is  a  flory  of  an  Italian  politician^  who  could  think  fo  intenfe- 
ly  on  other  fubje^ls,  as  to  be  infenuble  to  the  torture  of  the  rack. 

From  hence  it  appears^  that  thefe  catenations  of  ideas  and 
mufcular  motions,  which  form  the  trains  of  reverie,  are  compo- 
fed  both  of  voluntary  and  fenfitive  aflbciations  of  them  ;  and 
that  thefe  ideas  differ  from  thofe  of  d^rium  or  of  fleep,  as  they 
are  kept  confident  by  the  power  of  volition  ;  and  they  differ  al- 
fo  from  the  trains  of  ideas  belonging  to  infanity,  as  they  are  a$ 
frequently  excited  by  fenfatlon  as  by  volition.     But  laftly,  that 
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the  whple  fenforial  power  is  fo  employed  on  thcfe  trains  of  com- 
plete feverie,  that  like  the  violent  efforts  of  volition,  as  in  con- 
vulfions  or  infanity ;  or  like  the  great  aftivity  of  the  irritative 
motions  in  drunkennefs ;  or  of  the  fenfitive  motions  in  deliri- 
um ;  they  preclude  all  fenfation  confequent  to  external  fttmulus. 

2.  Thofe  perfons,  who  are  faid  to  walk  in  their  fleep,  are  af- 
fected with  reverie  to  fo  great  a 'degree,  that  it  becomes  a  for- 
midable difeafe  5  the  effence  of  which  confifts  in  the  inaptitude 
of  the  mind  to  attend  to  external  ftimuli.  Many  hiftories  of 
this  difeafe  have  been  publifhed  by  medical  writers ;  of  which 
there  is  a  very  curious  one  in  the  Laufanne  Tranfadlions.  I 
fliall  here  fubjoin  an  account  of  fuch  a  cafe,  with  its  cure,  for  the 
better  illuftration  of  this  fubjed. 

A  very  ingenious  and  elegant  yoting  lady,  with  light  eyes  and 
hair,  about  the  age  of  feventeen,  in  other  refpefls  well,  was  fud- 
denly  feized  foon  after  her  ufual  tnenftruation  with  this  very 
wonderful  mahdy.  The  difeafe  began  with  vehement  convul- 
fions  of  almoft  every  mufcle  of  her  body,  with  great  but  vain  ef- 
forts to  vomit,  and  the  mod  violent  hiccouglis,  that  can  be 
conceived  :  thefe  were  fuccceded  in  about  an  hour  with  a  iixed 
fpafm  \  in  which  one  hand  was  applied  to  her  head,  and  the  other 
to  fupport  it :  in  about  half  an  hour  thefe  ceafed,  and  the  reverie 
b^gan  fuddenly,  and  was  at  firft  manifeft  by  the  look  of  her  eyes 
and  countenance,  which  feemed  to  exprefs  attention.  Then 
flic  converfed  aloud  with  imaginary  perfons  with  her  eyes  open, 
and  could  not  for  about  an  hour  be  brought  to  attend  to  the  ftim- 
ulus  of  external  objedls  by  any  kind  of  violence,  which  it  was 
proper  to  ufe :  thefe  fymptonus  returned  in  this  order  every  day 
for  five  or  fix  weeks. 

Thefe  converfations  were  quite  confiftent,  and  we  could  un- 
derftand^  what  (he  fuppofed  her  imaginary  companions  to  anfwer, 
by  the  continuation  of  her  part  cJ  the  difcourfe.  Sometimes 
ihe  was  angry,  at  other  times  (hewed  much  wit  and  vivacity,  but 
was  moft  frequently  inclined  to  melancholy.  In  thefe  reveries 
flie  fometimes  fung  over  fome  mufic  with  accuracy,  and  repeated 
whole  pages  from  theEnglifh  poets.  In  repeating  ibmc  lines  from 
Mr.  Pope's  works  (he  had  forgot  one  word,  and  began  a;;ain,  en* 
deavouring  to  recoUeft  it ;  when  (he  came  to  the  forgotten  word, 
it  was  fhouted  ^loud  in  her  ear,  and  this  repeatedly,  to  no  pur- 
pofe ;  bift  by  many  trials  flie  at  length  regained  it  herfelf. 

Thefe  paroxyfms  were  terminated  with  the  appearaifce  of  in- 
expreffible  furprife,  and  great  fear,  from  which  (he  was  fomc 
minutes  in  recovering  herfelf,  calling  on  her  fitter  with  grc:it  n?;- 
kation^  and  very  frequently  underwent  a  repetition  of  convul- 
fions,  apparently  from  the  pain  of  fear.     See  Seft.  XVII.  3.  7. 
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After  Having  thus  returned  for  about  an  hour  every  day  for 
two  or  three  wec^s,  the  reveries  fcemcd  to  become  lefs  com- 
plete, and  fome  of  their  circumftances  varied  \  fo  that  (he  could 
valk  about  the  room  in  them  without  running'  againft  any  of 
the  furniture  \  though  thefe  motions  were  at  firft  very  unft^dy 
and  tottering.  And  afterwards  (he  once  drank  a  difli  of  teai  when 
the  whole  apparatus  of  the  tea«table  was  fet  before  her;  and 
eicpreffed  fome  fufpicioni  that  a  medicine  was  put  into  it,  and 
once  feemed  to  fmell  of  a  tuberofe,  which  was  in  flower  in  her 
chamber,  and  deliberated  aloud  about  breaking  it  from  the  ftem^ 
faying,  «  it  would  make  her  fitter  fo  charmingly  angry."  At 
another  time  in  her  melancholy  moments  (he  heard  the  found  of 
a  palling  bell,  "  I  wifti  I  was  dead/*  (he  cried,  liftening  to  the 
bell,  and  then  taking  off  one  of  her  (hoes,  as  (he  fat  upon  the 
bed,  <<  I  love  the  colour  black,"  fays  (he,  <«  a  little  wider,  and  a 
little  longer,  even  this  might  make  me  a  coffin !" — Yet  it  is  evi- 
dent, (he  was  not  fenfible  at  this  time,  any  more  than  formerly, 
of  feeing  or  hearing  any  peribn  about  her  }  indeed  when  great 
light  was  thrown  upon  her  by  opening  the  (butters  of  the  win<^ 
dow,  her  trains  of  ideas  feemed  lefs  melancholy  ;  and  when  I 
have  forcibly  held  her  hands,  or  covered  her  eyes,  (he  appeared 
to  grow  impatient,  and  would  (ay,  (he  could  not  tell  what  to  do, 
for  {lie  could  neither  fee  nor  move.  In  all  thefe  circumftancca 
her'  pulfe  continued  unaffected  as  in  health.  And  when  the  par- 
oxyfm  was  over,  (he  could  never  recoUe£t  a  (ingle  idea  of  what 
had  paired  in  it. 

This  aftonilhing  difeafe,  after  the  ufe  of  many  other  medi- 
cines and  applications  in  vain,  was  cured  by  very  large  dofes  of 
opium  given  about  an  hour  before  the  expedied  returns  of  the 
paroxyfms  5  and  after  a  few  relapfes,  at  the  intervals  of  three 
or  four  months,  entirely  difappeared.  But  (he  continued  at 
times  to  have  other  fymptoms  of  cpilcpfy. 

3.  We  (hall  only  here  coniider,  what  happened  during  the 
time  of  her  reveries,  as  that  is  our  prefent  fubje£^  ;  the  (its  of 
convulfion  belong  to  another  part  of  this  tre^tife.  Sedl.  XXXIV. 

^^'  ...       ^ 

There  feems  to  have  been  no  fupenfion  of  volition  during  the 

fits  of  reverie,  becaufe  (he  endeavoured  to  regain  the  loft  idea  in 

repeating  the  lines  of  poetry,  and  deliberated  about  breaking  the 

tuberofe,  and  fufpeded  the  tea  to  have  been  medicated. 

4.  The  ideas  and  mufcular  movements  depending  on  fenfa- 
f^ition  were  exerted  with  their  ufual  vivacity,  and  were  kept 
from  being  inconfiftent  by  the  power  of  volition,  as  appeared 
from  her  whole  converlation,  and  was  explained  in  Sc^.  XVII. 
3.  7.  andXVIIl.  i<>. 

5.  The 
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5.  The  ideas  and  motions  dependent  on  irritation  during  the 
liril  weeks  of  her  dife^fe,  whilft  the  reverie  was  complete,  were 
nevet  fucceeded  by  the  fenfition  of  pleafure  or  pain ;  as  fhe 
neither  faw,  heard,  nor  felt  any  of  the  furrounding  objefts. 
Nor  was  it  certain  that  any  irritative  motions  fucCeeded  the  ftim- 
ulus  of  external  ohjefts,  till  the  reverie  became  lefs  complete, 
and  then  (he  could  walk  about  th«  room  without  running  againft 
the  furniture  of  it.  Afterwards,  when  the  reverie  became  (till 
Icfs  complete  from  the  ufe  of  opium,  fomc  few  irritations  were  at 
times  fucceeded  by  her  attendoii  to  them.  As  when  (he  fmek 
at  a  tuberofe,  and  drank  a  difli  of  tta,  but  this  only  when  (he 
fisemed  volvmtarily  to  attend  to  them. 

6.  In  common  life  when  we  liden  to  diilatit  founds,  or  wi(k 
to  diftinguifli  obje£ls  in  the  night,  we  are  obliged  ftrongly  t9 
exert  our  volition  to  difpofe  the  organs  of  fenfe  to  perceive  thera^ 
and  to  fupprefs  the  other  trains  of  ide^,  which  might  interrupt 
thefe  feeble  fenfations.  Hence  in  the  prefent  hiftory  the  ftrong- 
eft  ftimuli  were  not  perceived,  except  when  the  faculty  of  voli- 
tion was  exerted  on  the  organ  of  fenfe  j  and  then  even  com-^ 
mon  ftimuli  were  fbmetimes  perceived :  for  her  mind  was  fo 
ftrenuoufly  employed  in  purfuing  its  own  trains  of  voluntary  or 
fenfitive  ideas,  that  no  common  ftin^uli  could  fo  far  excite  her 
attention  as  to  difunite  them ;  that  is,  the  quantity  of  volition  or 
of  feniation  already  exifting  was  greater  than  any,  which  could 
be  produced  in  iconfequence  of  common  degrees  of  ftimulation* 
But  the  few  ftimuli  of  the  tuberofe,  and  of  the  tea,  \irhif  h  (he 
did  perceive  were  fuch,  as  accidentally  coincided  with  the  trains 
of  thought,  which  were  paifing  in  her  miad  ;  and  hence  did  not 
difunite  thofe  trains,  and  create  furprife.  And  their  being  per- 
ceived at  all  was  owing  to  the  power  o(  volition  preceding  or 
coinciding  with  that  of  irritation. 

This  expKcation  is  countenanced  by  a  fafk  mentioned  con- 
cerning a  fomnambulift  in  the  Laufanne  Tranfa^lions,  who 
fbmetimes  opened  his  eyes  for  a  fhort  jtime  to  examine,  where 
he  was,  or  where  his  ink-pot  ftood,  and  then  (hut  them  again, 
dipping  bis  pen  into  the  pot^  every  now  and  then,  and  writing 
on,  but  never  opening  his  eyes  afterwards,  although  he  wrote 
on  from  line  to  line  regularly,  and  corre^lpd  fome  eri-ors  of  the 
pen,  or  in  fpcUing :  fo  much  eafier  was  it  to  him  to  refer  to  hij 
ideas  of  the  pofitions  of  things,  than  to  his  perceptions  of  them, 
•  7.  The  afiboi^ted  motions  perfifted  in  their  nfual  channel,  as 
appeared  by  the  combinations  of  her  ideas,  and  the  ufe  of  her 
mufcles,  and  the  equality  of  her  pulfe ;  for  the  natural  motions 
of  the  arterial  fyftem^  though  originally  excited  like  othv^r  n^o* 
lions  by  ftimulus^.  feem  in  part  to  continue  by  tlieit  aflbclxt'on 
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with  each  other.  As  the  heart  of  a  viper  pulfates  long  after  it 
is  cut  out  of  the  body,  and  removed  from  the  ftimulus  of  the 
blood. 

8.  In  the  feftion  on  flecp,  it  was  obferved  that  the  nerves  of 
fenfe  are  equall-y  alive  and  fufceptible  to  irritation  in  that  ftate, 
as  when  we  are  awake  5  but  that  they  are  fecluded  from  ftimu- 
lating  objefts,  or  rendered  unfit  to  receive  them  :  but  in  com- 
plete reverie  Ae  reverie  happens,  the  immediate  organs  of  fenfe 
are  expofed  to  their  ufual  ftimuli ;  but  are  either  not  excited  into 
aftion  at  all,  or  not  into  fo  great  adion,  as  to  produce  attention 
or  fenfation. 

The  total  forgetfulncfs  of  what  pafles  in  reveries ;  and  the 
fvirprife  on  recovering  from  them,  are  explained  in  Se£Hon 
XVIU.  19.  and  in  Seftion  XVH.  3.  7. 

9.  It  appears  from  hence,  that  reverie  is  a  difeafe  of  the  epilep- 
tic orcataleptic  kind,  fince  the  paroxyfms  of  this  youMg  lady  always 
began  and  frequently  terminated  withconvulfions;  and  though  in 
its  greateft  degree  it  has  been  called  fomnambulation,  or  fleep- 
ivalking,  it  is  totally  different  from  deep ;  becaufe  the  eflential  char- 
after  of  fleep  confifts  in  a  total  fufpenfion  of  volition,  which  in 
reverie  is  not  affeded  ;  the  efTential  charafter  of  reverie  confifts 
nftt  in  the  abfence  of  thpfe  irritative  motions  of  our  fcnfes, 
which  are  occafioned  by  the  ftimulus  of  external  objefts,  but  in 
their  never  being  produftive  of  fenfation.  So  that  during  a  fit 
c£  reverie  that  ftrange  event  happens  to  the  whole  fyftem  of 
nerves,  \Wiich  occurs  only  to  fome  particular  branches  of  them 
in  thofe,  who  are  a  fecond  time  expofed  to  the  aftion  of  conta- 
gious matter.  If  the  matter  of  the  fmall-pox  be  infcrted  into 
the  arm  of  one,  who  has  previoufly  had  that  difeafe,  it  will 
ftimulat€  the  wound,  J)ut  the  general  fenfation  or  inflammation 
of  the  fyftem  docs  not  follow,  which  conftitutes  the  difeafe. 
See  Sea.  XII.  7.  6.  XXXHI.  2.  8. 

10.  The  following  is  the  definition  or  charafter  of  complete 
reverie,  i.  The  irritative  motions  occafioned  by  internal  fti- 
muli continue,  thofe  from  the  ftimuli  of  external  objefts  ^re  ei- 
ther not  produced  at  all,  or  are  never  fucceeded  by  fenfation  or 
attention,  onlefs  they  arc  at  the  fame  time  excited  by  volition. 
2.  The  fcnfitive  motions  continue,  and  are  keptxonfiftent  by  the 
power  of  volition.  3.  The  voluntary  motions  continue  undif- 
turbed.     4.  The  aflbciate  motions  continue  undifturbed. 

Two  other  cafes  of  reverie  iie  related  in  Sefti^n  XXXIV.  3. 
which  further  evince,  that  reverie  is  an  effort  of  the  mind  to  re- 
lieve fome  painful  fenfation,  and  is  hence  allied  to  convulfion, 
and  to  infanity.      Anotlier  cafe  is  related  in  Clafs  III.  i.  2.  2. 

SECT. 
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SECT.      XX. 

OF   VERTIGO. 

1 .   We  determine  our  perpendicularity  by  the  apparent  motions  of  ob* 
jeBs-       A  per/on   hood'winied  cannot  walk  in  a  Jiraight  line. 
Dizzinefs  on  looking  from  a  totuer^  in  a  room  Jlained  *u>ith  uni" 
form  lozenges^  on  riding  over  f now-       2.  Dizzinefs  from  moving 
obje£fs,     j1  "whirling  wheel.     Flu&uations  of  a  river.     Efcperi" 
ment  with  a  child.     3.  Dizzinefs  from  our   own   motions  and 
fhofe  of  other  objeHs.     Riding  over  a  broadjhream.     Sea-fcknefs. 
5.   Of  turning  round  on  one  foot.     Dervifes  in  Turkey.     Atten- 
tion of  the  nnnd  prevents  Jlisht  feaftcknefs.     After  a  voyage  ideas 
of  vibratory  motions  are  fill  perceived  on  Jhore.     6.  Ideas  con- 
tinue fome  time  after  they  are  excited.     Circum/tances  of  turning 
on  one  foot ifanding  on  a  tower ^  and  walking  in  the  darky  explain- 
ed.    7.  Irritative  ideas  of  apparent  motions.     Irritative  ideas  of 
fotinds.     Battemens  of  the  found  of  bells  and  organ-pipes.     Ver- 
tiginous noife  in  the  iead.     Irritative  motions  of  the  fomachy  in- 
ie/finesy  and  glands.     8.  Symptoms  that  accompany  vertigo.   Why 
vomiting  comes  on  inflrokes  oftbepalfy.     By  the  motion  ofajhip.- 
By  injuries  on  the  head.     Why  motion  makes  fick  people  vomit. 
9.  Why  drunken  people  are  vertiginous.     Why  ajlone  in  the  ure- 
ter y  or  bile^duBy  produces  vomiting.     10.  Why   after  a  voyage 
ideas  of  vibratory  motions  are  perceived  on  Jhore.     1 1.  Kinds  of 
vertigo  and  their  cure.     12.  Definition  of  vertigo. 

1.  In  learning  to  Walk  wc  judge  of  the  diftances  of  the  ob- 
je£lS|  which  we  approach,  by  the  eye  j  and  by  obferving  their 
perpendicularity  determine  our  own.  This  citcumftance  not 
having  been  attended  to  by  the  writers  on  vifion^  the  difeafe 
called  vertigo  or  dizzinefs  has  been  little  under ftood. 

When  any  perfon  lofes  the  power  of  mufcular  aft  ion,  wheth- 
er he  is  ere£t  or  in  a  fitting  poilure,  he  finks  down  upon  the 
g;round ;  as  is  feen  in  fainting  fits,  and  other  inftances  of  great 
debility.  Hence  it  follows,  that  fome  exertion  of  muftular  pow- 
er is  necefiary  to  preferve  our  perpendicular  attitude.  This  is 
performed  proportionally  exerting  the  antagonill  mufcles  of  the 
trunk,  neck,  and  limbs ;  and  if  at  any  time  in  our  locomotions 
wc  find  ourfelves  inclining  to  one  fide,  we  either  reftore  our 
equilibrium  by  the  efforts  of  the  mufcles  on  the  other  fide,  or 
by  moving  one  of  our  feet  extend  the  bafc,  which  we  reft  upon, 
to  the  new  centre  of  gravity. 

But  the  mod  eafy  and  habitual  manner  of  determining  ouv 

want 
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want  of  perpendicularity,  is  by  attending  to  the  apparent  mo- 
tion of  the  objcfts  within  the  fphcrc  of  diftin£l  vifion ;  for  thb 
apparent  motion  of  objcfts,  when  we  incline  from  our  perpen- 
dicularity, or  begin  to  fall,  is  as  much  greater  than  the  real  mo- 
tion of  the  eye,  as  the  diameter  of  the  fphcre  of  diftinft  rifion  is 
to  oar  perpendicular  height. 

Hence  no  one,  who  is  hood-winked,  can  walk  in  a  ftraight 
line  for  a  hundred  fteps  together ;  for  he  inclines  fo  greatly, 
before  he  is  warned  of  his  want  of  perpendicuhrky  by  the  feftfe 
of  touch,  not  having  the  apparent  motions  of  ambient  objeds 
to  meafure  this-  inclination  by,  that  he  is  neceffitated  to  move 
one  of  his  feet  outwards,  to  tiic  ri^t  or  to  the  left,  to  fupport 
the  new  centre  of  gravity,  and  thus  errs  from  the  line  he  en- 
deavours tp  proceed  in. 

For  the  fame  reafon  many  people  become  dizzy,  when  they 
look  from  the  fummit  of  a  tower,  which  is  raifed  much  above 
all  other  objeds,  as  thefe  objeAs  are  out  of  the  fphere  of  dif- 
tin(k  vHion,  and  they  are  obliged  to  balance  their  bodies  by  the 
kis  accurate  feelings  of  their  mufcles. 

There  is  another  curious  phenomenon  belonging  to  this  place, 
if  die  circumjacent  vifible  objects  are  fo  fmall,  that  we  do  not 
diftinguifh  their  minute  parts  $  or  fo  (imilar,  that  we  do  not  • 
know  them  from  each  other ;  we  cannot  determine  our  perpen- 
dicularity by  them.  Thus  in  a  room  hung  with  a  paper,  which 
is  cofoured  over  with  iimilar  fmall  black  lozenges  or  rhomboids, 
many  people  become  dizzy  j  for  when  they  begin  to  fall,  the . 
next  and  the  next  lozenge  fucceeds  updn  the  eye;  trhich  they  mif- 
take  for  the  firft,  and  are  not  aware,  that  they  have  any  apparent 
motion.  But  if  you  fix  a  (beet  of  paper,  or  draw  any  other  fig- 
ure, in  the  midft  of  thefe  bzenges,  the  chatm  ceafes,  and  no 
«Kzzinefs  is  perceptible. — ^Thc  fame  occurs,  when  we  ride  over 
a  plain  covered  with  fnow  without  trees  or  other  eminent  objefls. 

2.  But  after  having  compared  vifible  objcfts  at  reft  with  the 
fenfe  of  touch,  and  learnt  to  diftinguifh  their  fhapes  and  (hades, 
«nd  to  meafure  our  want  of  perpendicularity  by  their  apparent 
motions,  we  come  to  confider  them  in  real  motion.  Here  a  new 
difficulty  occurs,  and  we  require  fome  experience  to  learn  the 
peculiar  mode  of  motion  of  any  moving  objeAs,  before  we  can 
make  ufe  of  them  for  the  purpofes  of  determining  our  perpen- 
dicularity. Thus  fome  people  become  dizzy  at  the  fight  of  a 
whirling  wheel,  or  by  gazing  on  the  fluctuations  of  a  river,  if 
no  fteady  objefts  are  at  die  feme  time  within  die  fphere  of  thiwr 
diftin£l  vifion  ;  and  when  a  child  firft  can  ftand  ereA  upon  his 
legs,  if  you  gain  his  attention  to  a  white  handkerchief  fteadily 
extended  Uk^  a  fail,  and  afterwarda  m»ke  it  undulate,  he  in- 
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^ffaotly  lofes  has  perpenc&ailarity)  and  tumbles  on  the  ground. 

3.  A  fccend  diflScnlty  wc  have  to  encounter  is  to  diftinguifli 
OUT  own  real  movements  from  the  apparent  motions  of  objcfts. 
Our  daily  pra£)jce  of  Mralking  and  riding  on  horfeback  foon  in- 
ftru^b  us  with  accuracy  to  difcera  thefe  modes  of  motion,  and 
feo  aferibe  the  apparent  motions  of  the  ambient  obje^s  to  our- 
fehes )  but  thbfe,  which  we  have  hive  not  acquired  by  repeated 
kabit)  conttntie  to  confound  us.  So  as  we  ride  on  faorfeback  the 
trees  and  cottages,  which  -occur  to  us^  appear  at  reft  ;  we  can 
meafure  their  diftances  with  our  eye,  and  regulate  our  attitude 
by  them  ^  yet  if  we  carelefsly  attend  to  diftant  hills  or  woods 
through  a  thin  hedge^  which  is  near  us>  we  obferve  the  jumping 
and  progreffive  motions  of  them  j  as  this  is  increafed  by  the 
parallax  of  thefe  objeds }  which  we  have  not  habituated  our- 
tdres  to  attend  to.  When  firft  an  European  mounts  an  ele- 
gant fixtecn  feet  high,  and  whofe  mode  of  motion  he  is  not 
accuftomed  to^  the  d^'efts-feem  to  undulate;  as  he  pAfftB^  and 
he  finequently  becomes  fick  and  vertigmons,  as  I  am  well  inform- 
ed. Any  other  unufual  movement  of -our  bodies  has  the  fame 
eflncft,  as  riding  backwards  in  a  coach,  Twinging  on  a  rope,  turn- 
ing round  fwiftly  on  one  leg,  fcating  on  the  ice>  and  a  tfaou&nd' 
others.  So  after  a  patient  has  been  tbng  confinred  to  his  bed> 
iidien  he  fiift  attempts  t6  walk,  he  finds  himfelf  Vertiginous,  and 
is  obliged  by  pra£tice  to  learn  again  the  particular  modes  of  the 
apparent  motions  of  objeds^  as  he  walks  by  them. 

4.  A  ttird  difficulty,  which  occurs  to  us  in  learning  to  balartce 
oarfelves  by  the  eye,  is,  when  both  ourfelves  and  the  circdmjft- 
cent  ohkas  ait  in  re^  motion.  Here  it  is  necefRry,  that  we 
fiiould  be  hsMtuated  to  both  thefe  modes  of  motion  In  order  to 
prcferve  our  perpendicularity.  Thus  on  horfeback  we  accuraiel]^ 
obferve  another  perfon,  whom  we  meet,  trotting  towards  ns, 
without  confounding  his  jumping  and  progrefllve  motion  With 
our  own,  becaufe  we  have  been  accuftomed  ro  them  both  |  thai 
iSf  to  undergo  tlie  one,  and  to  fee  the  other  at  the  fametime^ 
Bot  in  ridiilg  over  a  broad  and  flu£iuating  ftream,  though  we 
ace  well  experienced  in  the  motions  of  our  horfe,  we  are  liable 
to  become  dizzy  from  our  inexperience  in  that  of  the  water. 
And  when  (irft  we  go  on  fbip«-lx>ard,  where  the  movements  of 
otirfelves,  and  the  movements  of  the  large  ttravcs  ire  both  tieW 
to  us,  the  vertigo  is  almoft  unavoidable  with  the  terrible  fick- 
ncl8>  which  attends  ir.  And  this  I  have  been  afihred  hus  hap- 
pened to  feveral  from  being  removed  from  a:  large  ihip  into  k 
finall  one ;  and  again  from  a  fmall  one  into  a  man  of  war. 

5.  From  the  foregoing  examples  it  is  evident,  that,  when  we 
are  furrounded  with  ungual  motions^  vr»  Idfe  Mr  perpendicu- 
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larity :  but  there  arc  fome  peculiar  circutnftances  attending  this*^ 
cffed  of  moving  objeds,  which  we  come  now  to  mention,  and 
fhall  hope  from  the  recital  of  tficm  to  gain  feme  infight  into  the 
manner  of  their  produ£iion. 

When  a  child  moves,  round  cpiicfc  upon  one  foot,  the  circnm- 
jacent  obje£ls  become  quite  indiftin£l,  as  their  diftance  iacteafes* 
their  apparent  motions ;  and  this  great  velocity,  confounds  bodi: 
their  forms,  and  their  colourS)*as  is  feen  in  whirling  ronnd  a^ 
many  coloured  wheel ;  he  then  lofesthis  ufual  method  oJF  bal- 
ancing himfelf  by  vidoB,  and  begins  to  ftagg^^  and  attempts  to 
recover  Mmfelf  by  his  mufcular  fecHngs.  Thii  ftaggeririg  adds 
to  the  inftabiHty  of  the  vidble  objeSs  by  giving,  a  vftratory  mo^ 
tion  befides  their  rotatory  one.  The  cJiild  then  drops  upon  the 
groond,  and  the  neighbouring  obje£lsfeem  to  confinue  for  fomc 
feconds  of  time  to  circidate.  around  him,  and  tbt  earth  under 
htm  appears  to  librate  like  a  bajkmce.  in  fome  feconds  of  time 
thefe  fenfations  of  a  contiiftiation  of  the  motion  of  objedls  van- 
ifh ;  but  if  he  continues  turning  round  fomewhat  longer,  before 
he  falls,  ficknefs  and  vomiting  are  very  liable  to  fucceed.  But 
none  of  theie  circumftances  affe£t  thofe  who  have  habituated 
themfdves  to  this  kind  of  motion,  as  th^dervjfes  in  Turkey*, 
amongft  whom  thefe  fwift  gyrations -are  a  ceremony  of  religion. 

In  an  open  boat  paffing  from  Leith  to  Kinghom  in  Scotland, 
a  fudden  chaage  of  the  wind  ihook  the  undiAended  b^  and 
ftopt  our  boat ;  from,  this  uniifual  movement  the  pafiei^ers  all 
vomited  except  myfelf.  I  obferved;  tha(  the  undulation-  of  thd 
fliip,  and  the  inftabiUty  of  allvifible  obje&s,  inclined  roe  ftrongly 
to  be  fick ',  and  this  continued  or  incres^ed,  when  I  clofed  my 
eyes,  but  as  often  as  I  bent  my  attention  with  energy  on  die 
management  andmcchantim  of  the  ropes  and  &ils,  the  fkkne(s 
ceafed ;  and  recurred  again,  as  often  a&  I  relaxed  tliis  attention  ; 
and  I  am  affured  by  a  gentleman  of  obferratton  and  veracity^, 
that  he  has  more  than  once  obferved,  when  the  Veffd  has  been  io^ 
immediate  danger,  th^  the  fea-ircknefs  o.f  the  paficngers  has  in- 
ftantaneoufly  ceafed,  and  recurred  again,  when  the  danger  was 
over. 

Thofe,  who  have  been  upon  tlic  water  in  a  boat  or  (hip  fo 
fong,  that  they  have  acquired  the  neccfiary  habits  of  motion  up- 
on that  unftable  element,  at  their  return  on  land  frequently 
think  in  their  reveries,  or  between  ikcping  and  waking,  diat 
they  obferve  the  room,  they  fit  in,  or  feme  of  its  furniture,  to- 
librate  like  themotion  of  the  veflel.  This  I  have  experienced 
myfelf,  and  have  been  told,  that  after  long  voyages,  it  is  fomc 
time  before  thefe  ideas  entirely  vanifl).  The  fame  is  obfervabk 
in  a  lefs  degree  aft^  having  travelled  fome  days  in  a  (Uge  coach,. 

and 


Sbct.  XX.  6.  OF  VERUGO-  179 

-and  pardculaTly  when  we  lie  down  in  bed,  and  compofe  otnv 
ielTes  to  Seep ;  in  this  cafe  it  is  obfervable,  that  the  raiding  noifb 
xrf  the  coach,  as  well  as  the  unduhtofy  motion,  haunts  us.  The 
-drunken  vertigo,  and  therulgarcuftom  of  rocking  children,  wiU 
be  confidered  in  the  next  SeAion.* 

6.  The  motions,  which  are  produced  by  the  power. of  voK. 
tion,  may  be  immediately  ftopped  by  the  exertion  of  the  fame 
{K)wer  on  die  anta^nift  mufcles;  otfaerwife  thefe  with  all  the 
other  clafles  of  motion  continue  to  go  on,  ibme  time  after  they 
stfe  excited,  as  the  palpitation  of  the  heart  continues  after  the 
t>bje£i  of  fear,  which  occafioned  it,  is  removed.  But  thiscir- 
cumftance  is  in  no  elafi  of  motions  more  remarkable  than  in 
thofe  dependent  on  irritation ;  thus  if  any  one  looks  at. the  fun, 
,  and  then  covers  his  tfis  widi  Us  hand,  he  wiH  for  many  (econds 
of  time  pereeive  the  image  of  the  fun  marked  on  his  retina :  a 
£milar image  of  allothervifibleobjeds  would  remain fometime 
formed  <m  the  retina,  but  is  extingui&ed  by  the  p^peti^l  change 
^f  the  motions  of  this  nerve  in  our  attention-to  other  objeds.  To 
this  mnft  be  added>  that  the  longer  time  any  movements  have 
<xmtiimed  to>*be  excited  without  ^tigue  to  the  organ,  the  longer 
^ivin  they  continue  fpontaneoufly,  a^er  the  excitement  is  with- 
drawn :  as  die  tafte  of  tobacco  in  the  mouth  after  a  perfon  has 
4ieeQ  fmoking  it.  This  tafte  remains  fo  ftrong,  diat  if  a  perfon 
tx>ntintteslo  draw  air  dnrough  a  tobacco  pipe  in  .the  dark,  after 
having  been  fmoking  fome  timq,  he  cannot  ^iftinguiih  whether 
fris  ppe  be  lighted  or  not. 

•  From  thefe  two-  confideratioas  it  appears,  that  the  dizzinefs 
4c\t  hi  the  head,  after  feeing  objeAs  in  unufual  motion,  is  no 
other  than  a  continuation  of  the  motions  of  the  optic  nerve  ex- 
cited by  ihofe  objeAs,'  and  which  engage  -  our  attention.  Thus 
on  turning  round  on  one  foot,  the  vertigo  continues  for  fome 
-feconds  of  time  after  the  peffon  is  fallen  on  the  ground  j  and 
Ac  longer  he  has  contiiraed  to  revolve,  the  longer  will  continue 
thefe  fuceeflive  motions  of  the  parts  of  the  optic  nerve. 

.c^rfter  revolving  witji  your  eyes  open  till  you  become  vertig- 
inous, as  foon  as  you  ceafe  to  revolve,  net  only  the  circumambi'* 
cntobjeiAs  appear  to  circulate  round  you  in  a  direction  contrary 
CO  that,  in  which  you  havobeen  turning,  but  you  are  liable  to 
ffoU  your  eyes  forwards  and  backwards  ^  as  is  well  obferved, 
and  ingeniouily  denotonftrated  by  Dr.  Wells  in  a  late  publication 
on  vifion.  T^ic  fame  occurs,  if  you  revolve  with  your  eyes 
eIo(ed,  and  open  them  immediately  at  the  time  of  your  ceafing 
to  turn  i  and  even  during  the  whole  time  of  revolving,  as  may 
be  felt  by  your  hand  prefied  lighdy  on  your  dofed  eyelids.  To 
thefe  movements  of  the  eyes,  of  which  he  fuppofes  the  pbferver 

to 
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to  be  iiiconfi:iQU$»  Br.  Wefh  afcrib^  the  afp^ei^t  citcumgyra*- 
tion  of  obje^  on  ceafing  tp  revolve. 

The  cauie  of  thus  turning  our  cye^  forw^rds^  and  then  back 
again,  after  our  body  i$  zx  re(l^  dqpend^  I  ionagine»  on  the  fame 
circumftance,  which  induce^  u$  to  follow  the  iodiftioA  ipefbr^ 
which  are  formed  on  one  fide  of  the  cfotre  of  the  reuna»  when 
.we  obferve  them  apparently  on  clouds^  aa  defcribed  in  Se£l.  XL* 
2.  2 ;  and  then  not  being  able  to  g;Hn  ^  more  diftind  vifipn  of 
jthemt  we  turn  oar  eyes  back,  and  again  and  again  purfue  the  fly* 
ing  ibade. 

But  this  rolling  of  the  eyes,  after  revolving  till  we  becon;^  * 
vertiginous,  cannot  caufe  the  apparent  circumgyration  of  obje£b, 
in  a  dire£lion  contrary  to  that  in  which  we  have  been  revohrr 
iog,  for  the  following  reafon$«  i.  Becauie  in  purfui^g  2^  ipecr 
trum  in  the  ftyt  or  on  the  ground,  as  abqve  m'entipiied»  we  per- 
ceive no  retrograde  motions  of  objeAs*  2.  Becaufe  the  appar- 
ent retrograde  motions  of  ob|ed^  when  we  have  revolved  tiH 
we  are  vertiginous,  continues  much  longer  than  the  rolling  of 
the  eyes  above  dcforibed. 

3.  When  we  have  revolved  from  right  to  left,-  the  apparent 
motion  of  obje6lSj  when  we  iiop»  U  from  left  t« .  tight ;  and 
when  we  have  revolved  from  left  to  right,  tlie  apparent  circuLi- 
tipn  of -objects  is  from  right  to  kft :  yet  in  both  thftf^  cafes  the 
^yes  of  the  revolver  are  feen  equally  to  roll  forwards,  and  back- 
wards. 

4.  Becaufe  this  rolling  "of  the  eyes  backwards  and  forwards 
takes  place  during  our  revohrizig,  as  may  be  perceived  by  the  . 
hand  lightly  prefled  on  the  clofed  eyelids,  and  dier^foje  exifts 
before  die  eie£b  afcribed  to  it* 

And  fifthly,  I  now  oome  to  relate  an  experimeot,  in  which  the 
ToUing^qf  ihe  eyes  does  i^ot  take  place  at  all  after  revoking,  and 
yet  the  vertigo  is  more  diftreffing  than  in  the  iUuations  ':^ve  . 
mentioned.  If  any  one  looks  fteadily  at  a  ipot  in  the  ceilinf 
over  his  head,  or  ii^dced  at  his  own  finger  held  up  high  over  his 
bead,  and  in  that  fituation  turns  ipund  till  be  becomes  giddy  ^ 
and  then  (lops,  and  looks  horizoptally ;  he  now  finds^  that  the 
apparent  rotation  of  <Aje£U  is  from- above  downwards,  or  from 
below  upwards ;  that  is,  that  the  apparaatcirculatioii  of  objeAs 
is  now  vertical  inftead  of  horizontal,  a^Jui^  part  of  a  circle  round 
the  axis  of  his  eye  j  and  this  without  any  rolling  of  his  eyeballs. 
The  reafon  of  there  being  no  rolling  of  the  eydialls  perceived 
after  this  experiment,  ft,&caufe  the  Images  of  objc£ls  ace  form- 
ed in  rotation  round  the  axis  of  the  eye,  and  not  from  one  fide 
to  the  other  of  the  axis  of  it ;  fo  that,  as  the  eyeball  has  not 
-power  to  turn  in  its  focket  round  its  own  ^U>  it  c»mot  follow 

the 
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^e9ppareixtiQ0tioi|»Qf  thofe^vanefcent  fpe£lra>  dther  before 
or  after  die  body  i$  at  reft*  From  all  which  arguments  it  is 
lEnanifeft}  th^t  tb^fe  apparent  retrograde  gyralions  of  objefts  arc 
xiot  caufed  by  the  rolUng  of  the  eyeballs  \  firft,  becaufe  no  ap- 
parent rctrogreflion  of  objeds  is  obferved  in  other  rollings  of 
lAic  eyes.  Secondly^  becaufq  the  apparent  ^etrogreflion  of  ob- 
j€&s  continues  many  (ecopds  after  the  rolling  of  the  eyeballs 
ceafes.  Thirdly,  becaufe  the  apparent  retrpgreifion  of  obje^lsis 
Xoitietimes  oqc  w^,  and  fomdtimes  another,  yet  the  rolling  of 
the  eyebalk  is  the  lame.  Fourthly,  becaufe  the  soiling  of  the 
'CyehaUs  exifts  before  the  apparent  retrograde  motions  of  objefls 
h  obfietved  ^  that  is,  before  the  revolving  perfon  flops.  And 
^fthly^  becaufe  the  appasent  retrograde  gyration  of  objects  is 
p^ucedf  when  there  is  i>o  rolling  of  the  eyeballs  at  all. 

J>odlor  Wells 'in^agineSj  that  no  fpetSbacan  be  gained  in  the 
^q^^  if  a  perfon  revolves  with  his  €;yeUds  clofed,  and  thinks  this 
a  fufficient  argument  againft  the  opinion,  that  the  apparent  pro- 
^reOioB  of  the  fpe£lra  of  light  or  colours  in  the  eye  can  caufe 
the  apparent  retrpgreflion  of  objects  in  the  vertigo  above  dcfcri- 
bed ',  but  it  is  certain,  when  any  perfou  revolves  in  a  light  voom 
vrith  lug  C¥ea  clofipd,  that  )xe  neverthelefs  perceives  diiFerenccs  of 
light  hotlMaquaxitity  and  colour  through  his  eyelids,  as  he  turns 
I'Dund ;  a«d  readily  gains  fpe^ra  of  thoiiie  differences.  Aod  thefe 
fyc&m  are  oot  very  diflSorent  except  in  vivacity  from  thofe,  M^hich 
lie  acquires,  when  he  revolves  with  uncl(^d  eyes,  fmce  if  he 
then  revoliEes  v^y  r24[>idly  the  colours  and  forms  of  furrounding 
lobjeAs  are  as  it  were  mixed  together  in  his  eye  \  as  when  the 
priiJExui^c  Gokuirs  are  painted  on  a  ttrheei,  they  appear  white  as 
they  revolve.  The  truth  of  this  is  evinced  by  the  Itaggcring  or 
vortigo  of  men  perfeflly  blind,  when  they  turn  round ;  which 
is  not  attended  wkh  apparent  circulation  of  obje^s,  .buris  a  ver- 
tiginous difbrder  of  thtf  fenfe  of  touch.  Blind  men  balance  them* 
£dhres  by  their  fenfe  of  touch  j  which,  being  Icfs  adapted  for 
perceiving  imall  deviations  from  their  perpendicular,  occafions 
them  to  carry  themfelves  more  crcft  ii;  walking.  This  metho^l 
of  balancing  themfelves  by  the  diredion  of  their  pi  cilUre  againd 
.ihe  floor,  faBcom«8  difbrdered  by  the  unufual  mode  of  adfbion  in 
turning  round,  and  they  begin  to  lofc  their  perpendicularity^ 
:that  is,  they  become  vertiginous;  but  without  any  apparent  cir- 
cular motions  of  vifible  objects. 

It  will  appear  from  the  following  experiments, .that  the  appar- 
*^nt  progref&on  of  the  occular  fpci^lra  of  light  or  colours  io  the 
.  caufe  of  the  apparent  rctrogreflion  of  objc<fls,  after  a  perfnii  has 
j^volved,  till  he  is  vertiginous. 

Piifk,when,a  pcribn  twnis  rounri   lu   a  li;5htrooir.  with  hie 
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eyes  open,  but  clofcs  them  before  he  ftops,  he  will  fcem  to  be 
carried  forwards  in  the  direftion  he  was  turning  for  a  fhort  time 
after  he  ftops.  But  if  he  opens  his  eyes  again,  the  objefts  before 
him  inftantly  appear  to  move  in  a  retrograde  diredion,  and  he 
lofesthe  fenfation  of  being  carried  forwards.  The  fame  occurs 
if  a  perfoft  revolves  in  a  light  room  with  his  eyes  clofed;  when 
he  ftops,  he  fcems  to  be  for  a  time  carried  forwards,  if  his  eyes 
arc  ilill  clofed ;  but  the  inftant  he  opens  them,  the  furroundmg 
objefts  appear  to  move  in  retrograde  gyration.  From  hence  it 
may  be  concluded,  that  it  is  the  fenfation  or  imagination  of  our  ' 
continuing  to  go  forwards  in  *the  direftion  in  which  we  were 
turning,  that  caufcs  the  apparent  retrograde  circulation  of  ob- 
jefts. 

Secondly,  though  there  is  an  audible  vertigo,  as  is  known  by 
the  battemcrtt,  or  undulations  of  found  in  the  cars,  which  many 
vertiginotis  people  experteaco ;  and  though  there  is  alfo  a  tangi- 
ble vertigo,  as  when  a  blind  perfon  turns  round,  as  mentioned 
above  5  yet  as- this  circumgyration  of  objefts  is  an  hallucination 
or  deception-of  the  fenfe  of  fight,  we  are  to  look  for  the  caufe 
cf  our  appearing  to  hiove  forward,  when  we  ftop  with  our  eyes 
clofed  after  gyration,  to  fome  alR^flion  of  this  fenfe.  Now, 
thirdly,  if  the  fpcftra  formed  in  the  eye  during  our  rotation  con- 
tinue to  change,  when  we  ftand  dill,  like  the  fpef^ra  defcribed 
in  Se£l.  III.  3.  6.  fuch  changes  mud  fuggeft  to  us  the  idea  or 
fenfation  of  our  ftill  continuing  to  turn  round  ;  as  is  the  cafe, 
when  we  revolve  in  a  light  room,  and  clofc  our  eyes  before  we 
ftop.  And  laftly,  on  opening  our  eyes  in  th^  fitaation  above 
defcribed,  the  objefts  we  xSianceto  view  amid  thefc  changing 
fpe£tra  in  the  eye,  muft  fcem  to  move  in  a  contrary  direction ; 
as  the  moon  fometimes  appears  to  move  retrograde,  when  fwift- 
gliding  clouds  are  palFmg  forwards  fo  much  nearer  the  eye  ol 
the  beholder.  * 

To  make  observations  on  faint  occular  fpeftra  requires  fomc 
degree  of  habit,  and  compofure  of  mind;  and  even  patience ;  fome 
of  thofe  defcribed  in  feQ.  XL.  were  found  difficult  to  fee,  by  ■■ 
many,  who  tried  tkem  ;  now  it '  happens,  that  the  mind,  during 
the  confufion  of  vertigo,  when  aU  the  other  irritative  tribes  of 
motion,  as  well  as  thofe  of  vifion,  are  in  fome  degree  difturbed, 
together  with  the  fear  of  faMing,  is  in  a  very  unfit  ftatc  for  the' 
contemplation  of  fuch  weak  fenfartons,  as  are  occafioned  by  faint 
occular  fpeiftra.  Yet  after  frequently  revolving,  both  with  my 
eyes  clofed,  and  with  them  open,  and  attending  to  the  fpeftra 
icniAining  in  them,  by  (hading  the  light  from  my  eyelids  more 
or  lefs  with  my  hand,  I  at  length  ceafed  to  have  the  idea  of  going 
forward,  rftcr  I  Hopped  with  my  eyes  clofed  ;  znd  faw  changing 

!i  fpc<f:lra 


Sect.  XX.  6.  OF  VERTIGO.  x  183 

fpeAra  in  my  eyes,  wliidi  feeroed  to  move,  as  h  were,  oter  the 
fidd  of  vifion  ;  till  at  length,  by  repeated  trials  on  funny  days, 
I  pcrfuaded  myfclf,  on  opening  my  eyes,  after  revolving  fomc 
time,  on  a  fhejf  of  gilded  books  in  my  library,  that  I  could  per* 
ccivc  the  fpe£fara  in  my  eyes  move  forwards  over  one  or  t^o  of 
the  books,  like  the  vapours  in  the  air  of  a  fummer's  day  ;  and 
ccuM  fo  far  undeceive  myfelf>  as  to  perceive  the  books  to  ftand 
ftill.  After  more  triak  I  fometimes  brought  myfelf  to  believe^ 
that  I  faw  changing  fpe^lra  of  lights  and  (hades  moving  in  my 
eyes,  after  turning  round  for  fome  time,  but  did  not  imagine 
either  the  ^^ra  or  the  objects  to  be  in  a  (late  of  gyration.  I 
fpeak,  however,  with  diffidence  of  thefe  fafls,  as  I  could  not  al- 
ways make  the  experiments  fucceed,  ^hen  there  was  not  a  ftrong 
light  in  my  room,  or  when  my  eyes  were  not  in  the  moft  proper 
ftate  ier  fuch  obfervations. 

Hie  ingenious  and  learned  M.  Sauvage  has  mentioiKd  other 
theories  to  account  for  the  appaaent  circumgyration  of  objects  in 
vertiginous  people.  As  the  retrograde  motions  of  the  particles 
of  blood  in  the  optic  arteries,  by  fpafm,  or  by  fear,  as  is  fecn  in 
the  tails  of  tadpoles,  and  membranes  between  the  fingers  of  frogs. 
Another  caufe  he  thinks  may  be  from  the  librations  to  one  fide, 
and  to  the  other,  of  the  cryftalUne  lens  in  the  eye,  by  means  of 
involuntary  aftions  of  the  mufcles,  which  conilitute  the  ciliary 
procefs.  Both  thefe  theories  lie  under  the  fame  objefiion  as 
that  of  Dr.  Wells  before  mentioned  ;  namely,  that  the  appare.nt 
ng^tions  of  obje^s,  after  the  obferver  has  revolved  for  fome  time^ 
fhould  appear  to  vibrate  this  way  and  that ;  and  not  to  circulate 
uniformly  in  a  dire^on  contrary  to  that,  in  which  the  obferver 
had  revolved. 

M.  Sauvage  has,  laftly,  mentioned  the  theory  of  colours  left  in 
the  eye,  which  he  has  termed  imprelTions  on  the  retina.  He  fays, 
«<  Experience  teaches  us,  that  imprcfTions  made  on  the  retina  by 
a  vifible  object  remain  fome  feconds  after  the  objcft  is  removed  ; 
as  appears  from  tlie  circle  of  (ire  which  we  fee,  when  a  fire-ftick 
IS  whirled  round  in  the  dark ;  therefore  when  we  are  carried 
round  our  own  axis  in  a  circle,  we  undergo  a  temporary  vertig«, 
when  we  flop  ;  becaufe  the  impreffions  of  the  circumjacent  ob- 
je£ls  remain  for  a  time  afterwards  on  the  retina."  Nofolog. 
Method.  Claf.  VHI.  i.  i.  We  have  before  obferved,  that  the 
changes  of  theie  colours  remaining  in  the  eye^. evinces- them  to 
be  motions  of  the  fine  terminations  of  the  retina,  and  not  impref- 
Ron&  OB  it ;  as  impreffions  on  a  padive  fubftance  muft  either  re- 
main, or  ccafe  intirely. 

Having  repenifed  the  ingenious  EfTay  of  Dr.  Wells  on  Single 
Vidon^  and.  his  additional  obfervations  in  the  Gentleman's  Mag- 
azine 
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ozlnc  on  the  apparent  retrogreflion  of  objtfts  in  vertigo,  I  im 
induced  to  believe,  tliat  this  appartnt  retrogtefliba  of  objcfts  U 
not  always  owing  to  the  fame  caufe. 

When  a  perfon  revolves  with  his  eyes  clofedj  till  he  becomes 
▼ertiginous,  and  then  ftands  dill  without  opening  them,  he  feemd 
for  a  while  to  go  forward  in  the  famt  direction.  This  halluci- 
nation of  his  ideas  cannot  be  owing  to  occular  fpe£tra,  becaufe, 
as  Dr.  Wells  obferves,  no  fuch  can  have  been  formed  j  but  it. 
muft  arife  from  a  fimilar  continuance  or  repetition  of  ideas  be- 
longing to  the  fenfe  of  touch,  mftead  of  to  the  fenfe  of  Tifion  ; 
and  fliould  therefore  be  called  a  tangible,  not  a  txfual,  vertigo. 
In  comqion  language  this  belief  of  continuing  to  rerolte  for 
ibme  time,  after  he  (lands  ftill,  when  a  perfon  has  turned  round 
for  a  minute  in  the  dark,  would  be  called  a  deception  of  imagin- 
ation. 

Now  at  this  time  if  he  opens  his  eyes  upon  a  gilt  book,  placed 
with  other  books  on  a  fhclf  abonf  the  height  of  his  eye,  the  gilt 
hook  fecms  to  recede  in  the  contrary  direftiop ;  though  his  cyea 
are  at  this  time  kept  quite  ftill,  as  well  as  the  gilt  book.  For 
if  his  eyes  were  not  kept  ftill,  other  books  would  fall  on  them  in 
fucccflion  5  which,  when  I  repeatedly  made  the  experiment,  did 
not  occur  ;  and  which  thus  evinces,  that  no  motion  of  the  cyei 
is  the  caufe  of  the  apparent  retroceflion  of  the  gilt  book.  Why 
then  does  it  happen  ? — Certainly  from  an  hallucinatioti  of  ideaS> 
or  in  common  language  the  deception  of  imagination. 

The  vertiginous  perfon  ftill  imagines,  that  he  continaes  to  re* 
Yolve  forwards,  after  he  has  opened  hi.^  eyes ;  nnd  in  confe- 
qaence  that  the  objefts,  which  his  eyes  happen  to  'tAX  upon,  are 
revolving  backward  5  as  they  would  appear  to  do,  if  he  was  ac- 
tually turning  round  with  his  eyes  open.  For  he  has  been  ic^ 
cufJomed  to  obfervc  the  motions  of  bodies,  whether  apparent  or 
real,  fo  much  more  frequently  by  the  eye  than  by  the  touch ;  that: 
thepiefent  belief  of  his  gyration,  occafioned  by  the  hallucina- 
tions of  the  fenfe  of  touch,  is  attended  with  ideas  of  fuch  imAi{- 
ined  motions  of  vifiblc  objefts,  as  have  always  accompanied  his 
farmer  gyrations,  and  have  thus  been  aflbciated  with  the  mufca- 
lar  aftions  and  perceptions  of  touch,  which  occttrred  at  the 
fame  time. 

When  the  remains  of  colours  ate  feen  in  tlic  eye,  they  arc 
termed  occular  fpcftra  •,  when  rcmaitting  founds  'are  heard  in 
the  car,  they  rhay  be-callrd  auricular  murmurs  j  but  when  the  re- 
maining motions,  or  ideas,  of  the  fenfe  of  touch  continue,  as  in 
this  vertigo  of  a  blind- folded  perfon,  they  have  acquired  no  name, 
but  may  be  termed  cvancfccitt  titilktioos,  or  tangihic  haDucina- 
tihns. 

Whence 


Sect.  XX.  6.  OF  VERTIGO.  ig5 

Whence  I  conclude,  that  vertigo  may  have  for  its  caufe  ei- 
ther the  occular  fpc£lra  of  the  fcnfe  of  vifion,  when  a  pcrfon 
revolves  with  his  eyes  open ;  or  the  auricular  murmurs  of  the 
fenfe  of  hearing,  if  he  is  revolved  near  a  cafcade  ;  or  the  cvanef- 
ccnt  titiUations  of  the  fcnfe  of  touch,  if  he  revolves  blindfold. 
All  thefe  I  fliould  wiih  to  call  vanifhing  idea8,or  fenfual  motions, 
of  thofe  organs  of  fenfe ;  which  ideas,  or  fenfual  motions,  have 
lately  been  aflbciated  in  a  circle,  and  therefore  for  a  time  con* 
tinue  to  be  excited.  And  what  are  the  ideas  of  colours,  when 
they  are  excited  by  imagination  or  memory,  but  the  repetition 
of  finer  occular  fpe£lra  r  What  the  idea  of  founds,  but  the  repe- 
tition of  finer  auricular  murmurs  f  And  what  the  ideas  of  tangi* 
ble  objeds,  but  the  repetition  of  finer  evanefcent  titiUations  ? 

The  tangible,  and  the  auricular,  and  the  vifual  vertigo,  are  all 
perceived  by  many  people  for  a  day  or  two  after  long  travelling 
in  a  boat  or  coach ;  the  motions  of  the  veflel,  or  vehicle,  or  of 
die  furrounding  objeAs,  and  the  noife  of  the  wheels  and  oars, 
occur  at  intervals  of  reverie,  or  at  the  commencement  of  fleep. 
See  Scft.  XX.  5.  Thefe  ideas,  or  fenfual  motions,  of  fight,  of 
hearing,  and  of  touch,  are  fucceeded  by  the  fame  effe£ts  as  the 
occular  fpeftra,  the  auricular  murmurs,  and  the  evanefcent  titil- 
lations  above  mentioned  ;  that  is,  bv  a  kind  of  vertigo,  and  can- 
not in  that  refpeft  be  diftinguiflied  nrom  them.  Which  is  a  fur- 
ther confirmation  of  the  truth  of  the  doArine  delivered  in  SeA. 
in.  of  this  work,  that  the  colours  remaining  in  the  eyes,  which 
are  termed  occular  fpe£lra,  are  ideas,  or  fenlual  motions,  belong- 
ing to  the  fenfe  of  vifion,  which  for  too  long  a  time  continue 
their  aftivity. 

Any  one,  who  ftands  alone  on  the  top  of  a  high  tower,  if  he 
has  not  been  accuftomed  to  balance  himfelf  by  objects  placed  at 
flich  diftances  and  with  fuch  inclinations,  begins  to  llagger,  and 
endeavours  to  recover  himfelf  by  his  mufcular  feelings.  During 
this  rime  the  apparent  motion  of  objects  at  a  diftance  below  him 
is  very  great,  and  the  fpedb'a  of  thefe  apparent  motions  continue 
a  little  time  after  he  has  experienced  them ;  and  he  is  perfuaded 
to  incline  the  contrary  way  to  countera£l  their  effie£ls  5  and 
eidier  immediately  falls,  or  applying  his  hands  to  the  building, 
ufes  his  mufcular  feelings  to  preferve  his  perpendi;:ular  attitude, 
contrary  to  the  erroneous  perfuafions  of  his  eyes.  Whlift  the 
perfon,  who  walks  in  the  dark,  daggers,  but  without  dizzinefs  } 
for  he  neither  has  the  fenfation  of  moving  objeAs  to  take  oflFhis 
attention  from  his  mufcular  feelings,  nor  has  he  tlie  fpeftra  of 
thofe  motions  continued  on  his  retina  to  add  to  his  confufion. 
It  happens  indeed  fometimes  to  one  Handing  on  a  tower,  that 
the  idea  of  his  not  having  room  to  extend  his  bafe  by  moving 

Vol.  I.  A  a  one- 
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one  of  his  feet  outwards,  when  he  begins  to  incline^  fuperadda 
fear  to  his  other  inconvcnicncies  \  which  like  furprife,  joy,  or 
any  great  degree  of  fenfation,  enervates  him  in  a  moment,  by 
employing  the  whole  fenforial  power,  and  by  thus  breaking  aU 
the  afibciated  trains  and  tribes  of  motion. 

7.  The  irritative  ideas  of  objefts,  whilft  we  are  awake,  arc 
perpetually  prefent  to  our  fenfe  of  fight ;  as  we  view  the  furni- 
ture of  our  rooms,  or  the  ground  we  tread  upon,  throughout  the 
whole  day  without  attending  to  it.  And  as  our  bodies  are  never 
at  pcrfeft  reft  during  our  waking  hours,  thefe  irritative  ideas  of 
objects  are  attended  perpetually  with  irritative  ideas  of  their  ap- 
parent motions.  The  ideas  of  apparent  motions  are  always  ir- 
ritative ideas,  becaufc  we  never  attend  to  them,  whether  we  at- 
tend to  the  objefts  themfelves,  or  to  their  red  motions,  or  to 
neither.  Hence  the  ideas  of  the  apparent  motions  of  obje<5s  arc 
a  complete  circle  of  irritative  ideasj  which  continue  throughout 
the  day. 

Alfo  during  all  our  waking  hours,  there  is  a  perpetual  con- 
fuibd  found  of  various  bodies,  as  of  the  wind  in  our  rooms,  the 
fire,  diftant  converfations,  mechanic  bufinefs ;  this  continued 
buzz,  as  we  are  feldom  quite  motionlefs,  changes  its  loudnefs 
perpetually,  like  the  found  of  a  bell  \  which  rifes  and  falls  as 
-long  as  it  continues,  and  feems  to  pulfate  on  the  ear.  This  any 
c^ae  may  experience  by  turning  himfelf  round  near  a  waterfall ; 
or  by  ftriking  a  glafs  bell,  and  then  moving  the  dire£lion  of  its 
mouth  towards  the  ears,  or  from  them,  as  long  as  its  vibrations 
continue.  Hence  this  undulation  of  indiftin£):  found  makes 
another  concomitant  circle  of  irritative  ideas,  which  continues 
throughout  the  day. 

We  hear  this  undulating  found,  when  we  are  perfeftly  at  reft 
ourfelves,  from  other  fonorous  bodies  bcfides  bells  ;  as  from  two 
organ-pipes,  which  are  nearly  but  not  quite  in  unifon,  when  they 
are  founded  together.  When  a  bell  is  ftruck,  the  circular  form 
is  changed  into  an  elliptic  one  y  the  longed  axis  of  which,  as  the 
vibrations  continue,  moves  round  the  periphery  of  the  bell ;  and 
when  either  axis  of  this  ellipfe  is  pointed  towards  our  ears,  the 
found  is  louder ;  and  lefs  when  the  intermediate  parts  of  the 
ellipfe  are  oppofite  to  us.  .  The  vibrations  of  the  two  organ- 
pipes  may  be  compared  to  Noniuses  rule ;  the  found  is  louder^ 
when  they  coincide,  and  lefs  at  the  intermediate  times.  But,  as 
the  found  of  bells  is  the  mod  familiar  of  tliofe  founds,  which 
hive  a  confiderable  baitemcnt,  the  vertiginous  patients,  who  at- 
tend to  the  irritative  circles  of  founds  above  dcfcribed,  generally 
compare  it  to  the  noxfe  of  bells. 

The  pcriftaltic  motions  of  our  ftonlach  and  inteftines,  and  the 

fecrctions 
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jecretions  of  the  virious  glands,  are  other  circles  of  irritative 
motions,  fome  of  them  more  or  lefs  complete,  according  to  oitr 
abftinence  or  fatiety. 

So  that  the  irritative  ideas  of  the  apparent  motions  of  obje^^ 
Ac  irritative  battements  of  founds,  axid  the  movements  of  our 
bowels  and  glands,  compofe  a  great  circle  of  irritative  tribes  of 
motion  :  and  when  one  conCderable  part  of  this  circle  of  mo- 
tions becomes  interrupted,  the  whole  proceeds  in  confufion,  as 
defcribed  in  Seftion  XVII.  i.  7.  on  Catenation  of  Motions. 

8.  Hence  1  violent  vertigo,  from  whatever  caufe  it  happens, 
is  generally  attended  with  undulating  noife  in  the  head,  pcrver- 
fions  of  the  motions  of  the  (lomach  and  duodenum,  unufual  ex- 
cretion of  bik  and  gaftric  juice,  with  much  pale  urine,  fome- 
times  with  yellownefs  of  the  (kin,  and  a  difoniered  fecretion  of 
almoft  every  gland  of  the  body,  till  at  length  the  arterial  fyftcm 
is  affe£led,  and  fever  fucceeds. 

Thus  bilious  vomitings  accompany  the  vertigo  occafioned  by 
die  motion  of  a  (hip ;  and  when  the  brain  is  rendered  vertigin- 
ous by  a  paralytic  afFeflion  of  any  part  of  the  body,  a  vomiting 
generally  enfues,  and  a  great  difchargc  of  bile :  and  hence  great 
injuries  ci  the  head  from  external  violence  are  fucceeded  by  bil- 
ious vomitings,  and  fometimes  by  abfceffes  of  the  liver.  And 
hence,  when  a  patient  is  inclined  to  vomit  from  other  caufes,  as 
in  fome  fevers,  any  motions  of  the  attendants  in  his  room,  or  of 
iiimfelf  when  he  is  raifed  or  turned  in  his  bed,  prcfently  induces 
the  vomiting  by  fuperadding  a  degree  of  vertigo. 

9.  And  converfely  it  is  very  ufual  with  thofe,  whofe  ftomachs 
arc  afieAed  from  internal  caufes,  to  be  afflidcd  with  vertigo, 
and  noife  in  the  hoad ;  fuch  is  the  vertigo  of  drunken  people, 
which  continues,  when  their  eyes  are  clofed,  and  themfelves  in  a 
recumbent  pofture,  as  well  as  when  they  are  in  an  ereft  poflure, 
and  have  their  eyes  open.  And  thus  the  irritation  of  a  ftone  in 
the  bile-duft,  or  in  the  ureter,  or  an  inflammation  of  any  of  the 
xntelUnes,  are  accompanied  with  vomitings  and  vertigo. 

In  thefe  cafes  the  irritative  motions  of  the  ftomach,  which  arc 
in  general  not  attended  to,  become  fo  changed  by  fome  unnat- 
ural ftimulus,  as  to  become  uneafy,  and  excite  our  fenfation  or 
attention.  And  thus  the  other  irritative  trains  of  nwtions, 
which  are  aiTbciated  with  it,  become  difordered  by  their  fympa- 
thy.  The  fame  happens,  when  a  piece  of  gravel  fticks  in  the 
ureter,  or  when  fome  part  of  the  inteftinal  canal  becomes  infla- 
med. In  thefe  cafes  the  irritative  mufcular  motions  are  firft  dif- 
turbed  by  unufual  ftimulus,  and  a  difordered  action  of  the  fen- 
(ual  motions,  or  dizzinefs  enfues.  While  in  fea-(icknefs  Ac  dif- 
turbance  of  the  irriutive  fenfual  motions^  as  vertigo»  precedes  ; 

and 
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ind  the  difordered  irritative  mufcular  motioaSi  as  thofe  of  the 
ftomach  in  vomiting,  follow. 

10.  When  thefe  initiitive  motions  are  difturbed,  if  the  de- 
gree be  not  very  great,  the  exertion  of  voluntary  attention  to 
any  other  objcft,  or  any  fudden  ftnfation,  will  disjoin  thcfenew 
haoits  of  motion.  Thus  fome  drunken  people  have  become  fo- 
ber  immediately,  when  any  accident  has  ftrongly  excited  their 
attention  ;  and  fea-ficknefs  has  vanifhed,  when  the  (hip  has  been 
hi  danger.  Hence  when  our  attention  to  other  objed:s  is  moft 
relaxed,  as  juft  before  we  fcill  afleep,  or  between  our  reveries 
when  awake,  thefe  irritative  ideas  of  motion  and  found  are  moft 
liable  to  be  perceived  ;  as  thofe,  who  have  been  at  fea,  or  have 
travelled  long  in  a  coach,  feem  to  perceive  the  vibrations  of  the 
fliip,  or  the  rattling  of  the  wheels,  at  thefe  intervals  5  which 
ceafe  again,  as  foon  as  they  exert  dieir  attention.  That  is,  at 
thofe  intervals  they  attend  to  the  apparent  motions,  and  to  the 
battement  of  founds  of  the  bodies  around  (hem,  and  for  a  mo- 
ment miftake  them  for  thofe  real  motions  of  th*  (hip,  and  noifc 
of  wheels,  which  they  had  lately  been  accuftomed  to  :  or  at  thefe 
intervals  of  reverie,  or  on  the  approach  of  fleep,  thefe  fuppofcd 
motions  or  founds  may  be  produced  entirely  by  imagination. 

Ve  may  conclude  from  this  account  of  vertigo,  that  fca-fick-i 
ne(s  is  not  an  efibrt  of  nature  to  relieve  herfelf,  but  a  ncceflary 
confequence  of  the  aflbciations  or  catenations  of  animal  motions. 
And  may  thence  infer,  that  the  vomiting,  which  attends  the 
gravel  in  the  ureter,  inflammations  of  the  bowels,  and  the  com- 
mencement of  fome  fevers,  has  a  (imilar  origin,  and  is  not  al- 
ways an  efibrt  of  the  vis  medicatrix  nature.  But  where  the  ac- 
tion of  the  organ  ia  the  immediate  confequence  of  the  ftimula- 
ting  caufe,  it  is  fircquendy  exerted  to  diflodge  that  ftimulus,  as  in 
vomiting  up  an  emetic  drug ;  at  other  times,  the  a6lion  of  an 
organ  is  a  general  eflbrt  to  relieve  pain,  as  in  convulfions  of  the 
locomotive  mufcles ;  other  anions  drink  up  and  carry  on  the 
fluids,  as  in  abfqrption  and  fecretion  j  all  which  may  be  termed 
cflfbrts  of  nature  to  relieve,  or  to  prefcrve  herfelf. 

1 1.  The  cure  of  vertigo  will  frequently  depend  on  our  previ- 
ovifly  iqveftigating  the  caufe  of  it,  which  from  what  has  been 
delivered  abo?e  may  originate  from  the  difordcr  of  any  part  of 
the  great  tribes  of  irritative  motions,  and  of  the  aiTociate  mo- 
tions catenated  with  them. 

Many  people,  when  they  arrive  at  fifty  or  fixty  yearai  of  age, 
are  aficfted  with  flight  venigo  ;  which  is  generally  but  wrongly 
afcribed  to  indigeftioHy  but  in  reality  arifes  from  a  beginning  de- 
{t€t  of  their  Cght  j  as  about  this  time  they  alfo  find  it  neceflary 
19  begirt  tQ  ufe  fpeft^^,  when  they  rea^  fmali  prints,  efpcciaU 

'     ■  *     ■  ly. 
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If  in  winter,  or  b^  candle  light,  but  are  yet  able  to  read  without 
them  during  the  fummer  days,  when  the  light  is  ftronger.  Thefe 
people  do  not  fee  objefls  fo  diftinflly  as  fori^ierlyy  and  by  ex- 
erting their  eyes  more  than  ufual,  they  perceive  the  apparent 
motions  of  ob^e^ls,  and  confound  them  with  the  real  motions 
of  them  ;  and  therefore  cannot  accurately  balance  themfelves  ib 
as  eafily  to  preferre  their  perpendicularity  by  them. 

That  is,  the  apparent  motions  of  obje£bs,  which  are  at  reft, 
as  we  move  by  them,  ihould  only  excite  irritative  ideas :  but  as 
thefe  are  now  become  lefs  diftin£l,  owiog  to  the  beginning  im- 
perfeCdon  of  our  fight,  we  are  induced  vo/untari/y  to  attend  to 
them  'f  and  then  thefe  apparent  motions  become  fucceeded  by 
fenfation ;  and  thus  the  other  parts  of  the  trains  of  irritative 
ideas,  or  irritative  muicular  motions,  become  difordered,  as  ex- 
plained above.  In  thefe  9afes  of  flight  vertigo  I  have  always 
promifed  my  patients,  that  they  would  get  free  from  it  in  two 
or  three  mo^s,  as  diey  ihould  acquire  the  habit  of  balancing 
their  bodies  by  leis  diftindl  objects,  and  have  feldom  been  mi^ 
taken  in  my  prognoftic. 

There  is  an  auditory  vertigo,  which  is  called  a  noife  in  the 
head,  esplained  in  No.  7.  of  this  fe£liQn,  whidi  alfo  is  very  lia- 
ble to  afifi  people  in  the  advance  of  life,  and  is  owing  to  their 
hearing  lefs  perfe£Uy  than  before*  This  is  fometimes  called  a 
ringing,  and  fometimes  a  finging,  or  buzzing,  in  the  ears,  and  is 
occafioned  by  our  firft  enperiencii^  a  difagreeable  fenfation  from 
our  not  being  abk  diftinWy  to  hear  the  founds,  we  ufed  former- 
ly to  hear  diftindly.  And  this  difagreeable  fenfation  excites 
defire  and  confequent  volition ;  and  when  we  voluntarily  attend 
to  fmail  indiftind:  founds,  even  the  whifpering  of  the  air  in  a 
room,  and  the  pulfations  of  the  arteries  of  the  ear  are  fucceeded 
by  fenfetion ;  which  minute  (bimds  ought  only  to  have  produ- 
ced irritative  fenfual  motions,  or  unperceived  ideas.  See  Sec- 
tion XVII.  3.  6.  Thefe  patients  after  a  while  lofe  this  auditory 
vertigo,  by  acquiring  a  new  habit  of  not  attending  voluntarily 
to  thefe  indiftinA  founds,  but  contenting  themfelves  with  the 
lefs  accuracy  of  their  fenfe  of  hearing. 

Another  kind  of  vertigo  begins  with  the  difordered  afllon  of 
(bme  irritative  mufcular  motions,  as  thofe  of  the  ftomach  from 
intoxication,  or  from  emetics  i  or  thofe  of  the  ureter,  from  the 
ftimulus  of  a  ftoae  lodged  in  ic  i  and  it  is  probable,  that  the  dif- 
ctfdered  motions  of  fome  of  the  great  congeries  of  glands,  as  of 
thofe  which  form  the  liver,  or  of  the  intellinal  canal,  may  occa- 
lion  vertigo  in  confequence  of  their  motions  bqing  aOTociated  or 
^tenated  with  the  great  circles  of  irritative  motions  i  and  from 

hence 
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Icnce  It  appears,  that  the  means  of  cure  mud  be  ada^ed  to 
the  caufe. 

To  prevent  iea-ficknefs  it  is  probable^  that  the  habit  of  fwiog- 
0ig  for  a  week  or  two  before  going  on  (hip  board  might  be  of 
fcrvice-  For  the  vertigo  from  failure  of  fight,  fpeftacles  may  be 
vfed.  For  the  auditory  vertigo>  aether  may  be  dropt  into  the  ear 
to  Aimalate  the  part,  or  to  diflblve  ear-wax,  if  fuch  be  a  part  of 
the  caufe.  For  the  vertigo  arifing  from  indigeilion^  the  peruvi- 
ati  bark  and  a  blifter  are  recommended.  And  for  that  owing- 
to  a  Itoiie  la  the  ureter,  veaefeiEUon,  cathartics,  opiates,  fai  foda 
aerated. 

12.  Btefimtron  of  vertigo,  i.  Some  of  die  irritative  fenfual> 
or  mufcular  motions,  which  were  ufually  not  fuccecded  by  fen- 
fydon^  are  m  thb  difeafe  fucceeded  by  fenfation  ;  and  the  trains 
or  circles  of  motions,  which  were  ufually  catenated  with  them, 
arc  hitemipted,  or  inverted,  or  proceed  in  confufion.  2.  The 
fenfitive  and  voluntary  motions  continue  undillurbed.  3.  The 
afibciate  trains  or  circles  of  motions^  continue  ;  but  their  catena^* 
tions  with  fome  of  the  irritative  motions  are  ditbrdered>  or  ixt^ 
wertedy  or  diflevercd. 


SECT. 
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SECT-      XXI. 

OF  I>RUNKENKES$. 

1.  Si^  from  fatiiij  of  hunger.  Fr&m  rocking  childreh.  From 
uniform  founds^  2.  IntoKtcatknfrom  cofnm&n  food  after  Jatigui 
andinamikn,  3,  Fromwne  or  opiam.  Chilfiefs  after  meals. 
Vertigo*  Why  pleafure  is  produced  hy  intofncati^t^  and  hyfwtng^ 
ing  ^md  rockmg  cUldren.  And  ^hy  pain  is  relieved  by  it.  4. 
Why  drunkards  f  agger  andjhmrner^  and  are  liable  to  ^veep.  5. 
And  hecosne  delirious^  f^'Py  andfupid.  6.  Or  make  pale  urine 
and  vomit.  7.  (Mjeffsarefeen  double.  8.  Attention  of  the  mini 
dimini/bes  druniennefs.  9.  IXi/brdered  irritative  motions  of  aS 
thefenfes.  t  o.  Difeafes  frrni  drtmkennefs.  1 1 .  Definition  of 
drunkifmefL 

1 .  In  the  ftateof  nature  when  the  fcnfc  of  hunger  is  appeafed 
by  the  fthnulus  of  agreeable  food,  the  bufinefs  of  the  day  it 
cnrer,  and  the  human  favage  is  at  peace  with  the  world,  he  then 
exerts  little  attention  to  external  objeSs,  plcafing  reveries  of  im- 
agination fucceed,  and  at  length  ileep  is  the  refult :  till  the  nour- 
iflhment  which  he  has  procured,  is  carried  over  every  part  of  the 
jyftem  to  repair  the  injuries  of  aflion,  and  he  awakens  with 
foeih  vigour,  and  feels  a  renewal  of  his  fenfe  of  hunger. 

The  juices  of  feme  bitter  vegetables,  as  of  the  poppy  and  the 
laurooerafus,  and  the  ardent  fptrit  produced  in  the  fermentation 
of  the  fug^  found  in  vegetable  juices,  are  fo  agreeable  to  the 
nerves  of  the  ftomach,  that,  taken  in  a  fmall  quantity,  they  in- 
ftantly  pacify  Ac  fenfe  of  hunger ;  and  the  inattention  to  external 
ftimuli  with  the  reveries  of  imagination,  and  fleep,  fucceeds,  in 
the  fame  manner  as  when  the  ftomach  is  filled  with  other  lefs 
intoxicating  food. 

This  inattention  to  the  irritative  motions  occaiioned  by  ex- 
ternal ftimuli  is  a  very  important  circumftance  in  the  approach 
of  ileep,  and  is  produced  in  young  children  by  rocking  th^r  cra- 
dles :  during  which  all  vifible  objefts  become  indiftinft  to  them. 
An  uniform  foft  repeated  found,  as  the  murmurs  of  a  gentle  cur- 
rent, or  of  bees,  are  faid  to  produce  the  fame  effeft,  by  prefenting 
indiftin£):  ideas  of  inconfequential  founds,  and  by  thus  ftcaling  our 
attention  from  other  objefts,  whilft  by  their  continued  reiterations 
they  become  familiar  themlelves,  and  we  ccafe  gradually  to  at- 
tend to  any  thing,  and  fleep  enfues. 

2.  After  great  fatigue  or  inanition,  when  the  ftomach  is  fud- 
denlj  filled  with  flcfh  and  vegetable  food,  the  inattention  to  ex- 
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temal  ftimuli,  and  the  reveries  of  imagination,  become  fo  confpic* 
ous  as  to  amount  to  a  degree  of  intoxication.  The  fame  is  at  any 
time  produced  by  fuperadding  a  little  wine  or  opium  to  our  com- 
mon meals ;  or  hj  taking  thefe  feparately  in  confiderable  quan- 
tity;  and  diis  more  efficaciouily  after  fatigue  or  inanition;  be- 
caufe  a  lefs  quantity  of  any  Simulating  material  will  excite  an 
organ  into  energetic  aflion,  after  it  has  lately  been  torpid  from 
defe£t  of  ftimulus ;  as  obje^s  appear  more  luminous,  after  we 
have  been  in  the  dark ;  and  becaufe  the  fufpenfion  of  volition, 
which  is  the  immediate  caufe  of  fleep,  is  fooner  induced,  after  a 
continued  voluntary  exertion  has  in  part  exhaufted  the  fenforial 
power  of  volition ;  in  the  fame  manner  as  we  cannot  contraft 
a  Tingle  mufcle  long  together  without  intervals  of  ina£lion. 

3.  In  the  beginning  of  intoxication  we  are  inclined  to  fleep, 
as  mentioned  above,  but  by  the  excitement  of  external  circum-^ 
ftances,  as  of  noife,  light,  bufinefs,  or  by  the  exerrion  of  volition, 
we  prevent  the  approaches  of  it,  and  continue  to  take  into  our 
ftomach  greater  quantities  of  the  inebriating  materials.  By  thefe 
means  the  irritative  movements  of  the  ftomach  are  excited  into 
greater  zAion  than  is  natural ;  and  in  confequence  all  the  irrita- 
tive tribes  and  trains  of  motion,  which  are  catenated  with  them, 
become  fufceptibie  of  itronger  a£tion  from  their  accuftomed 
fiimuli  i,  becaufe  thefe  motions  are  excited  both  by  their  ufual 
irritation,  an!  by  their  aflbciation  with  the  increafed  actions  of 
the  ftomach  and  ladeals.  Hence  the  flcin  glows,  and  the  heat 
of  the  body  is  increafed,  by  the  more  energetic  a£lion  of  the 
whole  glandular  fyftem  ;  and  pleafure  is  introduced  in  confe- 
quence of  thefe  increafed  motions  from  internal  ftimulus.  Ac» 
cording  to  Law  5.  ScSt.  IV.  on  Animal  Caafation. 

From  tliis  great  increafe  of  irritative  motions  from  internal 
ftimulus,  and  the  increafed  fenfation  introduced  into  the  fyftem 
in  confequence  ;  and  fecondly,  from  the  increafed  fenfitivc  mo- 
tions in  confequence  of  thi>  additional  quantity  of  fenfation,  fo 
much  fenforial  power  is  expended,  that  the  voluntary  power  be- 
comes feebly  exerted,  and  the  irriution  from  the  ftimulus  of  ex- 
ternal objefts  is  lefs  forcible ;  the  external  parts  of  the  eye  arc 
not  therefore  voluntari:y  adapted  to  the  diftances  of  obje£ls, 
whence  the  apparent  motions  of  thofe  objefts  either  are  feen 
double,  or  become  too  indiftinft  for  the  purpofe  of  balancing 
the  body,  and  vertigo  is  induced. 

Hence  we  become  acquainted  with  that  very  curious  circum- 
ftance,  why  the  drunken  vertigo  is  attended  with  an  increafe  of 
pleafure ;  for  the  irritative  ideas  and  motions  occafioned  by  in- 
ternal ftimulus,  that  were  not  attended  to  in  our  fobcr  hours^ 
wre  now  juft  fo  much  increafed  as  to  be  fuccccded  by  plcafurablc 
f  fenfatioa» 
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fenfation,  in  th^  fame  manner  as  the  more  violent  motions  of  our 
organs  are  fucceeded  by  painful  fenfation.  And  hence  a  greater 
quantity  of  pleafurable  fenfation  is  introduced  into  the  conftitu- 
tion ',  which  is  attended  in  fome  people  with  an  increafe  of  be- 
nevolence and  good  humour. 

If  the  apparent  motions  of  objects  is  much  increafed,  as  when 
-we  revolve  on  one  foot,  or  are  fwung  on  a  rope^  the  ideas  of 
thefe  apparent  motions  are  alfo  attended  to,  and  are  fucceeded 
with  pleafurable  fenfation,  till  they  become  familiar  to  us  by  fre- 
quent ufe.  Hence  children  are  at  firft  delighted  with  thefe 
kinds  of  exercife,  and  with  riding,  and  failing,  and  hence  rock- 
ing young  children  inclines  them  to  fieep.  For  though  in  the 
vertigo  from  intoxication  the  irritative  ideas  of  the  apparent  mo- 
tions of  obje£ls  Sire  indiftioA  from  their  decreafe  of  energy :  yet 
in  the  vertigo  occafioned  by  rocking  or  fwinging  the  irritative 
ideas  of  the  apparent  motions  of  dbjedsare  increafed  in  energy, 
and  hence  they  induce  pleafure  into  the  fyftem,  but  are  equally 
indiftin£l,  and  in  confequence  equally  unfit  to  balance  ourfelves 
by.  This  addition  of  pleafure  precludes  dedre  or  averfion,  and 
in  confequence  the  voluntary  power  is  feebly  exerted,  and  on 
this  account  rocking  young  children  inclines  them  to  fleep. 

In  what  manner  opium  and  wine  zQ,  in  relieving  pain  is 
another  article,  that  well  deferves  our  attention.  Tliere  are 
many  pains  that  originate  from  defeat  as  well  as  from  excefs  of 
fiimuius ;  of  thefe  are  thofe  of  the  fix  appetites  of  hunger,  third, 
loft,  the  want  of  heat,  of  diftention,  and  of  frefti  air.  llius  if 
our  cutaneous  capillaries  ceafe  to  a£l  from  the  diminilhed  ftimu- 
lus  of  heat,  when  we  are  expofed  to  cold  weather,  or  our  ftom- 
ach  is  uneafy.  for  want  of  food  ;  thefe  are  both  pains  from  defeft 
of  ftimulus,  and  in  confequence  opium,  which  ftimulates  all  tlie 
moving  fyftem  into  increafed  a£lion,  mud  relieve  them.  But 
this  is  not  the  cafe  in  thofe  pains,  which  arife  from  excefs  of 
(Umulus,  as  in  violent  inflammations  :  in  thefe  the  exhibition  of 
opium  is  frequently  injurious  by  increafing  the  action  of  the 
fyftem  already  too  great,  as  in  iuflammarion  of  the  bowels  mor- 
tification is  often  produced  by  the  ftimulus  of  opium.  Where, 
however,  no  fuch  bad  confequences  follow ;  the  ftimulus  of  opi- 
um, by  increafing  all  the  motions  of  the  fyftem,  expends  fo  much 
of  the  fenforial  power,  that  the  adions  of  the  whole  fyftem  foon 
become  feebler,  and  in  confequence  thofe  which  produced  the 
pain  and  inflammation. 

4.  When  intoxication  proceeds  a  Utile  further,  the  quantity 
of  pleafurable  fenfation  is  fo  far  increafed,  that  all  defire  ceafes, 
for  there  is  np  psun  in  the  fyftem  to  excite  it.  Hence  the  vol- 
untary exertions  are  diminiihedj  daggering  and  ftammering  fuc- 

VoL.  I.  S  B  ceed , 
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ceed  5  and  the  trains  of  ideas  become  more  and  more  inconfift- 
ent  from  this  defcft  of  voluntary  exertion,  as  explained  in  the 
feftions  on  fleep  and  reverie,  whilft  thofe  paflions  which  arc  un- 
mixed with  volition  are  more  vividly  felt,  and  fhewn  with  lefs 
referve  5  hence  pining  love,  or  fuperftitious  fear,  and  the  maud- 
ling  tear  dropped  on  the  remembrance  of  the  moil  trifling 
diftrcfs. 

5.  At  length  all  thefe  circumftances  are  increafed  y  the  quan- 
tity of  pleafure  introduced  into  the  fyftem  by  the  increafed  irrita* 
tivemufcular  motions  of  the  whole  fanguiferous,  and  glandular^ 
and  abforbent  fyftems,  becomes  fo  great,  that  the  organs  of  fcnfc 
arc  more  forcibly  excited  into  aftion  by  this  internal  pleafurable 
fenfation,  than  by  the  irritation  from  the  ftimulus  of  external 
obje£ls*  Hence  the  drunkard  ceafes  to  attend  to  external  flimu- 
li,  and  as  volition  is  now  alfo  fufpended,  the  trains  of  his  ideas 
become  totally  inconfiftent  as  in  dreams,  or  delirium :  and  at 
length  a  ftupor  fucceeds  from  the  great  exhauftton  of  fenforial 
power,  which  probably  does  not  even  admit  of  dreams,  and  in 
which,  as  in  apoplexy,  no  motions  continue  but  thofe  from  in- 
ternal ftimuli,  from  fenfation,  and  from  aflbciation. 

6.  In  other  people  a  paroxyfm  of  ilrunkennefs  has  another  ter- 
mination ;  die  inebriate,  as  foon  as  he  begins  to  be  verriginous» 
makes  pale  urine  in  great  quantiries  and  very  frequently,  and  at 
length  becomes  fick,  vomits  repeatedly*  or  purges,  or  has  pro- 
fufe  fweats,  and  a  temporary  fever  enfues  with  a  quick  ftrong 
pulfe.  Tins  in  fome  hours  is  fucceeded  by  fleep  5  but  the  un- 
fortunate bacchanalian  does  not  perfcftly  recover  himfelf  rill 
about  the  fame  time  of  the  fucceeding  day,  when  his  courfe  of 
inebriation  began.  As  fliewn  in  Scftv  XVII.  i.  .7.  on  Catena- 
tion, The  temporary  fever  with  ftrong  pulfe  is  owing  to  the 
fame  caufe  as  the  glow  on  the  fkin  mentioned  in  the  third  para- 
graph of  this  Seftipn :  the  flow  of  urine  and  (icknefs  arife  from 
the  whole  fyftem  of  irritative  motions  being  thrown  into  confu- 
fion  by  their  aflbciations  with,  each  other ;  as  in  fe^-ficknefs, 
inentioncd  in  Seft.  XX.  4.  on  Vertigo  ;  and  which  is  more  fuUy 
explained  in  Se<^Hon  XXIX.  on  Diabetes. 

J.  In  this  verrigo  from  internal  caufes  we  fee  objefts  double, 
as  two  candles  inftead  of  one,  which  is  thus  explained.  Two 
lines  drawn  through  the  axes  of  our  two  eyes  meet  at  the  obje£t 
wc  attend  to :  this  angle  of  the  opric  axes  increafes  or  diininiflies 
with  the  lefs  or  greater  diftanCes  of  objefts.  All  objeiJts  before 
or  behind  the  place  where  this  angle  is  formed,  appear  double  ; 
as  any  one  may  obfervc  by  holding  up  a  pen  between  his  eyes 
and  the  candle  ;  when  he  looks  attentively  at  a  fpot  on  thfe  pen, 
and  carelefely  at  the  candlp,.  it  will  appear  double  ;  and  the  re- 

verfc 
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irerfe  when  he  looks  attentively  at  the  candle  and  carelefsly  at 
the  pen  ^  fo  that  in  this  cafe  the  mufcles  of  the  eye,  like  thofe 
of  the  limbs»  ftagger  and  are  difobedient  to  the  expiring  efibrts 
of  volition.  Numerous  objefts  are  indeed  fometimcs  feen  by 
the  inebriatey  occafioned  by  the  refra^ions  made  by  the  tears^ 
which  ftand  upon  his  eye-lids. 

8.  This  vertigo  alfo  continues,  when  the  inebriate  lies  in  his 
bed,  in  the  dark,  or  with  his  eyes  clofed  5  and  this  more  power- 
fully than  when  he  isereftyand  in  the  light.  For  the  irrita- 
tive  ideas  of  the  apparent  motions  of  objefts  are  now  excited  by 
uritation  from  internal  ftimulus,  or  by  aifociation  with  o^er 
irritative  motions  ;  and  the  inebriate,  like  one  in  a  dream,  be- 
lieves the  obje&s  of  thefe  irritative  motions  to  be  prcfcnt,  and 
feels  himfelf  vertiginous.  I  have  obferved  in  this  fituation,  fo 
long  as  my  eyes  and  mind  were  intent  upon  a  book,  the  fick- 
nefs  and  vertigo  ceafed,  and  were  renewed  again  the  moment  I 
difcontinoed  this  attention ;  as  was  explained  in  the  preceding 
account  of  fea-ficknefs.  Some  drunken  people  have  been 
known  to  become  fober  inftantly  from  fome  accident,  that  has 
ftrongly  excited  their  attention,  as  the  pain  of  a  broken  bone,  or 
the  news  of  their  houfe  being  on  fire. 

9.  Sometimes  the  vertigo  from  internal  caufes,  as  from  in- 
toxication, or  at  the  beginning  of  fome  fevers,  becomes  fo  univer- 
fal,  that  the  irritative  motions  which  belong  to  other  organs  of 
fenfe  are  fucceeded  by  fenlation  or  attention,  as  well  as  thofe  of 
the  eye.  The  vertiginous  noiie  in  the  ears  has  been  explained 
in  Se£tion  XX.  on  Vertigo.  The  tafte  of  the  faliva,  which  in 
general  is  not  attended  to,  becomes  perceptible,  and  the  patients 
complain  of  a  bad  tafte  in  their  mouth. 

The  common  fmeils  of  the  furrounding  air  fometimes  excite 
the  attention  of  thefe  patients,  and  bad  fmeils  are  complained  of, 
which  to  other  people  are  imperceptible.  The  irritative  mo- 
tions that  belong  to  the  fenfe  of  preffure,  or  of  touch,  are  attend, 
ed  to,  and  the  patient  conceives  the  bed  to  librate,  and  is  fear, 
ful  of  falling  out  of  it.  The  irritative  motions  belonging  to  the 
fenfes  of  diftention,  and  of  heat,  like  thofe  above  mentioned, 
become  attended  to  at  this  time :  hence  we  feel  the  pulfation  of 
our  arteries  all  over  us,  and  complain  of  heat,  or  of  cold,  in 
parts  of  the  body  where  there  is  no  accumulation  or  diminution  of 
a^al  heat.  All  which  are  to  be  explained,  as  in  Ui<c  i kl  p^r^L" 
graph,  by  the  irritative  ideas  belonging  to  the  variGu>;  fcnfcs  be- 
ing now  excited  by  internal  ftimuli,  or  by  their  atTociacion* 
with  other  irritative  motions.  And  that  the  incbriaiei  Ute 
one  in  a  dream,  believes  the  external  objects,  which  uluiRy 
caufed  thefe  irritative  ideas,  to  be  now  prefent. 
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10.  The  difeafcsln  confequcncc  of  frequent  inebriety,  or  of 
daily  taking  much  vinous  fpirit  without  inebriety,  confift  in  the 
paralyfis,  which  is  liable  to  fuccced  violent  ftimulation.  Or* 
gans,  whofe  a£lions  are  aflbciated  with  odiers,  are  frequently 
more  afFeftcd  than  the  organ,  which  is  ftimulated  into  too  vio^ 
lent  aftion.  See  Se£l.  XXTV.  2.  8.  Hence  in  drunken  people 
it  generally  happens,  that  the  fecretory  veflels  of  the  liver  be- 
come firft  paralytic,  and  a  torpor  with  confequent  gall^ftonet 
or'fcirrhus  of  this  vifcus  is  induced  with  concomitant  jaundice  ; 
otherwifc  it  becomes  inflamed  in  confcquence  of  previous  tor- 
por, and  this  inflammation  is  frcauently  transferred  to  a  more 
fcnfible  part,  which  is  aflbciated  with  it,  and  produces  the  gout» 
or  the  rofy  eruption  of  the  face,  or  fome  other  leprous  eruption 
on  the  head,  or  arms,  or  legs.  Sometimes  the  ftomach  is  firft 
afle£led,  and  paralyfis  of  the  laAeal  fyftem  is  induced :  whence 
a  total  abhorrence  from  flefli-food,  and  general  emaciation.  In 
others  the  lymphatic  fyftem  is  aflfefted  with,  paralyfis,  and  drop** 
fy  is  the  confcquence.  In  fome  inebriates  die  torpor  of  the  liv- 
er produces  pain  without  apparent  fcirrhus,  or  gall-ftones,  or  itt» 
flammation,  or  confequent  gout,  and  in  thefc  epilepfy  or  infan- 
ity  are  often  the  confcquence.  All  which  will  be  more  fully 
treated  of  in  the  courfe  of  the  work. 

I  am  well  aware,  that  it  is  a  common  opinion,  tliat  the  gout 
IS  as  frequently  owing  to  gluttony  in  eating,  as  to  intemperance 
in  drinking  fermented  or  fpiritous  liquors.  To  this  I  anfwer, 
that  I  have  feen  no  perfon  afllifted  with  the  gout,  who  has  not 
drunk  freely  of  fermented  liquor,  as  wine  and  water,  or  fmall 
beer ;  though  as  the  difpofition  to  all  the  difeafes,  which  have  orig* 
inated  from  intoxication,  is  in  fome  degree  hereditary,  a  lefs  quan* 
tity  of  fpirituous  potation  will  induce  the  gout  in  thefe,  who  in- 
herit the  difpofition  from  their  parents.  To  which  I  muft  add^ 
that  in  young  people  the  rheumatifm  is  frequently  miftaken  for 
the  gout. 

Spice  is  feldom  taken  in  fuch  quantity  as  to  do  any  material 
injury  to  the  fyftem,  fiefh-meats  as  well  as  vegetables  are  the 
natural  diet  of  mankind ;  with  thefe  a  glutton  may  be  crammed 
up  to  the  throat,  and  fed  fat  like  a  ftaUed  ox  *,  but  he  will  not 
be  difeafed,  unlefs  he  adds  fpirituous  or  fermented  liquor  to  his 
food.  This  is  well  known  in  the  diftilleries,  where  the  fwine, 
which  are  fattened  by  the  fpirituous  fediments  of  barrels,  acquire 
difeafed  livers.  But  mark  what  happens  to  a  man,  who  drinks 
a  quart  pf  wine  or  of  ale,  if  he  has  not  been  habitij^ated  to  it. 
Heiofes  the  ufeof  both  his  limbs  and  of  his  underftanding  !  He 
becomes  a  temporary  idiot,  and  has  a  temporary  ftroke  of  the 
palfy  !     And  though  he  ilowly  recovers  after  fome  hours,  is  it 

not 
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not  rcafonablc  to  conclude,  that  a  perpetual  repetition  of  fo  pow- 
erful a  poifon  muft  at  length  permanently  affeft  him  ? — If  a  per- 
ton  accidentally  becomes  intoxicated  by  eating  a  few  muflxrooms 
of  a  peculiar  ^ind,  a  general  alarm  is  excited,  and  he  is  faid  to 
be  poifonedy  and  emetics  are  exhibited ;  but  fo  familiarifed  are 
we  to  the  intoxication  from  vinous  fpirit,  that  it  occafions  laugh- 
ter rather  than  alarm. 

There  is  however  confiderable  danger  in  too  haftily  difcontin- 
tting  the  ufe  of  fo  ftrong  a  ftimulus»  left  the  torpor  of  the  fyfi:em» 
or  paralyfis,  (hould  fooner  be  induced  by  the  omiffion  than  by 
the  continuance  of  this  habit,  when  unfortunately  acquired.     A 

f  olden  rule  for  determining  the  quantity,  which  may  with  fafety 
e  difcontinued,  is  delivered  in  ScGt.  XU.  7.  8. 
1 1  •  Definition  of  drunkennefs.   Many  of  the  irritative  motions 
are  much  increafed  in  energy  by  internal  ftimulation. 

2.  A  great  additional  quantity  of  pleafurable  fenfation  is  occa^ 
fioned  by  this  increafed  exertion  of  the  irritative  motions.  And 
many  fenfirive  motions  are  produced  in  confequence  of  this  in? 
creafed  fenfation. 

3.  The  aflbciated  trains  and  tribes  of  motions,  catenated  with 
the  increafed  irritative  and  fenfitive  motions,  are  difturbed,  and 
proceed  in  confufion. 

4.  The  faculty  of  volition  is  gradually  impaired,  whence  pror 
ceeds  the  inftability  of  locomotion,  inaccuracy  of  perception,  and 
inconfiftency  of  ideas ;  and  is  at  length  totally  fufpended,  and  9 
temporary  apoplexy  fucceeds. 


SECT. 
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SECT.      XXIL 

OF    PROPENSITY   TO  MOTION,   REPETITION      AND    IMITATION. 

L  Accumulafion  of fenforial  power  in  hermplegia^  injleep^  in  cold  fit 
of  fever  y  in  the  locomotive  mufcles^  in  the  organs  offenfe,  Produ* 
ces  propenfity  to  aSiion.  II.  Repetition  by  three  Jenforial  powers. 
In  rhimes  and  alliterations ^  in  mufic^  dancings  architeSure,  land* 
Jcape-painting^  beauty.  UL  i.  Perception  con/t/ls  in  inutatioo. 
Four  kinds  of  imitation.  2.  Voluntary,  Dogs  taught  to  dance.  3. 
Setjfitive.  Hencefympathy^  and  all  our  virtues.  Contagious  matter 
of  venereal  ulcers^  of  hydrophobia^  of  jtulf every  offmalUpoXyprodu^ 
cedby  imitation^  and  thefex  of  the  embryon.  4.  Irritative  imita*^ 
tion^     5.  Imitations  refolvable  into  affbciations. 

1.  I.  In  the  hemiplegia,  when  the  limbs  on  one  fide  have 
loft  their  power  of  voluntary  motion,  the  patient  is  for  many 
days  perpetually  employed  in  moving  thofe  of  the  other.  2. 
TWTien  the  voluntary  power  is  fufpended  during  fleep,  there  com- 
mences a  ceatelefs  flow  of  fenfitive  motions,  or  ideas  of  imagin- 
ation, which  compofe  our  dreams.  3.  When  in  the  cold  fit  of 
an  intermittent  fever  fome  parts  of  the  fyftem  have  for  a  time 
continued  torpid,  and  have  thus  expended  lefs  than  their  ufual 
expenditure  of  fenforial  power ;  a  hot  fit  fuccceds,  with  violent 
aftion  of  thofe  veffels,  which  had  previoufly  been  quiefcent.  All 
thefe  are  explained  from  an  accumulation  of  fenforial  power 
during  the  inaftivity  of  fome  part  of  the  fyftem. 

Befides  the  very  great  quantity  of  fenforial  power  perpetually 
produced  and  expended  in  moving  the  arterial,  venous,  and  glan- 
dular fyftems,  with  the  various  organs  of  digeftion,  as  defcribed 
in  Seftion  XXXII.  3.  2.  there  is  alfo  a  conftant  expenditure  of 
it  by  the  aftion  of  our  locomotive  mufcles  and  organs  of  fenfe. 
Thus  the  thickncfs  of  the  optic  nerves,  where  they  enter  the  cyc» 
and  the  great  expanfion  of  the  nerves  of  touch  beneath  the  whole 
of  the  cuticle,  evince  the  great  confumption  of  fenforial  power  by 
ihefe  fenfes.  And  our  perpetual  mufcular  aftions  in  the  com- 
mon offices  of  life^  and  in  conftantly  preferving  the  perpendic- 
ularity of  our  bodies  during  the  day,  evince  a  confiderable  ex- 
penditure of  the  fp'.  It  of  animation  by  our  locomotive  mufcles. 
It  follows  that  if  the  exertion  of  thefe  organs  of  fenfe  and  muf- 
cles be  for  a  while  intermitted,  that  fome  quantity  of  fenforial 
power  muft  be  accumulated,  and  a  propenfity  to  a^iivity  of  fome 
kind  enfue  from  the  increafcd  excitability  of  the  fyftem.  Whence  • 

proceeds 
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proceeds  Ac  irkfomcnefs  of  a  continocd  attitude,  and  of  an  in- 
dolent life. 

However  fimaU  this  hourly  accumulation  of  thefpirit  of  ani- 
jnation  may  be,  it  produces  a  propenfity  to  fome  kind  of  aAion; 
but  it  neverthelefs  requires  either  dcfire  or  avcrfion,  either  pleaf- 
«re  or  pain,  or  fome  external  ftimulus,  or  a  previous  Hnk  of  at 
fociation,  to  excite  the  fyftem  into  aftrvity  5  thus  it  frequently 
happens,  when  the  mind  and  body  are  fo  unemployed  as  not  to 
poflcfs  any  of  the  three  firft  kinds  of  ftimuli,  that  the  laft  takes 
place,and  confumes  the  (mall  but  perpetual  accumulation  of  fai- 
forial  power.  Whence  fome  indolent  people  repeat  the  fame. 
vcrfe  for  hours  together,  or  hum  the  fame  tune.    Thus  the  poet  i 

Onward  he  trudged,  not  knowing  what  he  fongfat* 
And  whiftied  a^  be  went,  for  want  of  thought. 

n.  The  repetitions  of  motions  maybe  at  firft  produced  cither 
hy  volition,  or  by  fcnfation,  or  by  irritation,  but  they  foon  become 
eafier  to  perform  than  any  other  kinds  of  aftion,  becaufe  thejr 
fbon  become  aflbciated  together,  according  to  Law  the  feventh, 
Sedion  IV.  on  Animal  Caufation.  And  becaufe  thdr  fre- 
quency of  repetition,  if  as  much  fenforial  power  be  produced  iw- 
ring  every  reiteration  as  is  expended,  adds  to  the  facility  of 
their  produftion. 

If  a  ftimulus  be  repeated  at  uniform  intervals  of  time,  as  de- 
icribed  in  Seft.  XII.  3.  3.  the  aftion,  whether  of  our  mufcles  or 
organs  of  fenfc,  is  produced  with  ftill  greater  facility  or  energy  j 
becaufe  the  fenforial  power  of  aflbciatidn,  mentioned  above,  is 
combined  with  the  fenforial  power  of  irritation  5  that  is,  in  com- 
mon language,  the  acquired  habit  aflifts  the  power  of  the  ftimulus. 

This  not  only  obtains  in  the  annual,  lunar,  and  diurnal  catena- 
tions of  animal  motions,  as  explained  in  Seft.  XXXVI.  which 
arc  thus  performed  with  great  facility  and  energy ;  but  in  every 
lefs  circle  of  a£tions  or  ideas,  as  in  the  burthen  of  a  fong,  or  the 
reiterations  of  a  dance.  To  the  facility  and  diftinftnefs,  with 
which  we  hear  founds  at  repeated  intervals,  we  owe  the  plcafurc, 
which  we  receive  from  mufical  time,  and  from  poetic  time  5  as 
dcfcribed  ia  Botanic  Garden,  P.  a.  Interlude  3.  And  to  this 
the  pleafure  we  receive  from  the  rhimes  and  alliterations  of  mod- 
em verfification ;  the  fourcc  of  which  witBout  this  key  would 
be  difficult  to  difcover.  And  to  this  likewife  ftiould  be  afcribed 
the  beauty  of  the  duplicaturc  in  the  perfeft  tcnfe  of  the  Greek 
verbs,  and  of  fome  Latin  ones,  as  tango  tetegi,  mordeo  momordL 

There  is  no  variety  of  notes  referable  to  the  gamut  in  the 
beating  of  the  drum,  yet  if  it  be  performed  in  muCcal  time,  it  is 
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agreeable  to  our  ears ;  and  therefore  this  pleafurable  fcnfatioii 
muft  be  owing  to  the  repetition  of  the  divifions  of  the  founds  at 
ccruin  intervals  of  time,  or  mufical  bars.  AlVTiethcr  thcfe  times 
or  bars  are  diftinguifhed  by  a  paufc)  or  hj  an  emphafis,  or  accent> 
certain  it  is,  that  this  di(lin£lion  is  perpetually  repeated ;  other* 
vife  the  ear  could  not  determine  inftantly,  whether  the  fuccef« 
fions  of  found  were  in  common  or  in  triple  time.  In  common 
time  there  is  a  divifion  between  every  two  crotchets,  or  other 
notes  of  equivalent  time ;  though  the  bar  in  written  mufic  is  put 
after  every  fourth  crotchet,  or  notes  univalent  in  time ;  in  triple 
time  the  divifion  or  bar  is  after  every  three  crotchets  ornotes  equiv- 
^nt ;  fo  that  in  common  time  the  repetition  recurs  more  fre« 
quendy  than  in  triple  time.  The  grave  or  heroic  verfes  of  the 
Greek  and  Latin  poets  are  written  in  common  time ;  the  French 
heroic  verfes,  and  Mr.  Anftie's  humorous  verfes  in  his  Bath 
Ouide,  ^re  written  in  the  fame  time  as  the  Greek  and  Latin 
rerfes,  but  are  one  bar  (horter.  The  Englifli  grave  or  heroic 
verfes  are  meafured  by  triple  time,  as  Mr.  Pope's  tranflation  of 
Homer. 

But  bcGdcs  thcfe  little  circles  of  mufical  time,  there  are  the 
greater  returning  periods,  and  the  ftill  more  diftant  chorufles, 
which,  like  the  rhimes  at  the  ends  of  verfes,  owe  their  beauty 
to  repetition ;  that  is,  to  the  facility  and  diftinftnefs  with  which 
we  perceive  founds,  which  we  expe£k  to  perceive,  or  have 
perceived  before  5  or,  in  the  language  of  this  work,  to  the  great- 
er eafe  and  energy  with  which  our  organ  is  excited  by  the  com- 
bined fenforial  powers  of  afibciation  and  irritation/  than  by  the 
latter  fingly. 

A  certain  uniformity  or  repetition  of  parts  enters  the  very  com- 
pofition  of  harmony.  Thus  two  oftaves  nearcft  to  each  other 
in  the  fcale  commence  their  vibrations  together  after  every  fec- 
ond  vibration  of  the  higher  tone.  And  where  the  firft,  third, 
and  fifth  compofe  a  chord  the  vibrations  concur  or  coincide  fre- 
quently, though  lefs  fo  than  in  the  two  odaves.  It  is  probable 
that  thcfe  chords  bear  fomc  analogy  to  a  mixture  of  three  alter- 
nate colours  in  the  fun's  fpedirum  feparated  by  a  prifm. 

The  plcafure  we  receive  from  a  melodious  fucceifion  of  notes 
referable  to  the  gamut  is  derived  from  another  fource,  viz.  to  the 
pandiculation  or  counteraftion  of  antagonifl:  fibres.  See  Botan- 
ic Garden,  P.  2.  Interlude  3.  If  to  thefc  be  added  our  early  af- 
Ibciations  of  agreeable  ideas  with  certain  proportions  of  found, 
I  fuppofe,  from  thefe  three  fources  fpring  all  the  delight  of  mu- 
fic, fo  celebrated  by  ancient  authors,  and  fo  enthufiamcally  cul- 
tivated at  prefent.     See  Se£l.  XVI.     No.  10.  on  Inftincl. 

Thia  kind  of  plcafure  arifing  from  repetition,  that  is  from  the 
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lacility  and  diftinftncfs,  with  which  we  perceive  and  underftand 
repeated  fenfations,  enters  into  all  the  agreeable  arts  j  and  when 
it  is  canied  to  cxcefe  is  termed  /ofmality.  The  art  of  dancing  like 
that  of  mu(|C  depends  for  a  great  part  of  the  pleafure,  it  affords, 
on  repetition  ^  archite<^ure,  efpecially  the  Grecian,  confiils  of 
erne  part  being  a  repetition  of  another  -,  and  hence  the  beauty  of 
the  pyramidal  outline  in  landfcape-painting  ;  where  one  fide  of 
the  pidure  may  be  faid  in  (bme  meafure  to  balance  the  other. ' 
So  unirerfally  does  repetition  contribute  to  our  pleafure  in  the 
fine  arts,  that  beauty  itfelf  has  been  defined  by  fome  writers  to 
confift  in  a  due  combination  of  uniformity  and  variety.  See 
Sea.  XVI.  6. 

III.  i*Man  is  termed  by  Ariftotle  an  imitative  animal;  this 
pTopenGtyto  imitation  not  only  appears  in  the  aftions  of  children, 
but  in  ali  the  cuftomsand  falhions  of  the  world :  many  thou* 
1sin(\s  tread  in  the  beaten  paths  o£  others,  for  one  who  traverfcs 
regions  of  his  own  difcovery.  The  origin  of  this  propenfity  of 
imitation  has  not,  that  I  recoiled,  been  deduced  from  any  known 
principle  ;  whenfpiy  aftion  prefents  itfelf  to  the  view  of  a  child, 
as  of  whetting  a  knife,  or  threading  a  needle,  the  parts  of  this  2lo 
lion  in  refped  of  time,  motion,  figure,  are  imitated  by  a  part  of 
the  retina  of  his  eye  j  to  perform  this  aftion  therefore  with  his 
hands  is  eafier  to  him  t)»n  to  invent  any  new  a£lion,  becaufe 
it  confitls  in  repeating  with  another  fet  of  fibres,  viz.  with  tha 
moving  mufcles,  what  he  had  juft  performed  by  fome  parts  of 
the  retina  ;  juft  as  in  dancing  we  transfer  the  times  of  motion 
from  the  anions  of  the  auditory  nerves  to  the  mufcles  of  the  limbs» 
Imitation  therefore  confifts  of  repetition,  which  we  have  fliewn 
above  to  be  the  eafieft  kind  of  animal  action,  and  which  we  per- 
petually fall  into,  when  we  pofTefs  an  accumulation  of  fenforial 
power,  which  is  not  otherwife  called  into  exertion. 

It  has  been  (hewn,  that  our  ideas  are  configurations  of  the  or- 
gans of  ferffe,  produced  originally  in  confequence  of  the  ftimu- 
lus  of  external  bodies.  And  that  thefe  ideas,  or  configurations 
of  the  organs  of  fenfe,  refemble  in  fome  property  a  correrpond- 
ent  property  of  external  matter ;  as  the  parts  of  the  fenfcs  of 
fight  and  of  touch,  which  are  excited  into  a£tion,  refemble  in 
figure  the  figure  of  the  ftimulating  body  ;  and  probably  aifo  tlie 
colour,  and  the  quantity  of  dcnfity,  which  they  perceive.  As 
explained  in  Sed.  XTV.  2.  a.  Hence  it  appears,  that  our  per- 
ceptions themfelves  are  copies,  that  is,  imitations  of  fome  prop- 
erties of  external  matter;  and  the  propenfity  to  imitation  is  thus 
interwoven  with  our  exiftence,  as  it  is  produced  by  the  ftimuii 
•f  external  bodies,  and  is  afterwards  repeated  by  our  volitions 
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and   fcnfations,  and  thus  conftitutes  all  the  operations  of  our 
minds. 

2.  Imitations  refolvc  themfelves  into  four  kinds,  voluntary^ 
fenfitive,  irritative,  and  aflbciatc.  The  voluntary  imitations  are^ 
when  we  imitate  deliberately  the  aftions  of  others,  either  by 
mimicry,  as  in  a£king  a  play,  or  in  delineating,  a  flower  j  or  in> 
the  common  anions  of  our  lives,  as  in  our  drefs,  cookery^  lan- 
guage, manners,  and  even  in  our  habits  of  thinking. 

Not  only  the  greaieft  part  of  mankind  learn  all  the  common 
arts  of  life  by  imitating  others,  but  brute  animals  fccm  capable 
of  acquiring  knowledge  with  greater  facility  by  imitating  each 
otlier,  than  by  any  methods  by  which  we  can  teach  them ;  as 
dogs  and  cats,  when  they  are  fick,  learn  of  each  othar  to  eat 
grafs  i  and  I  fuppofe,  that  by  making  an  artificial  dog  perform^ 
certain  tricks,  as  in  dancing  on  his  hinder  legs,  a  hving  dog 
might  be  eafily  induced  to  imitate  them  ;  and  that  the  readied 
way  of  inftrudting  dumb  animals  is  by  praftifing  them  with 
others  of  the  fame  fpecies,  which  have  already  learned  the  arts* 
we  wifli  to  teach  them.  The  important  ufe  qf  imitation  in  ac-^ 
quiring  natural  language  is  mentioned  in  Sedlion  XVI.  7.  and 
8.  on  Inftind. 

3.  The  fenfitive  imitations  arc  the  immediate  confequences 
ef  pleafure  or  pain,  and  thefe  are  often  produced  even  contrary 
to  the  efforts  of  the  will.  Thus  many  young  men  on  feeing 
cruel  furgical  operations  become  fick,  and  fome  even  feel  pain 
in  the  parts  of  their  own  bodies,  which  they  fee  tortured  or 
wounded  in  others ;  that  is,  they  in  fome  meafure  imitate  by  the 
exertions  of  their  own  fibres  the  violent  aftions,  yrhich  they 
witiieffed  in  thofe  of  others*  In  this  cafe  a  double  imitation 
takes  place,  firft  the  obferver  imitates  with  the  extremities  of 
the  optic  rierve  the  mangled  limbs,  which  are  prefent  before  his 
eyes ;  then  by  a  fecond  imitation  he  excites  fo  violent  aftion  of 
the  fibres  of  his  own  Hmbs  as  to  produce  pain  in  thofe  parts  of 
bis  own  body,  which  he  faw  wounded  in  another.  In  thefe  pains 
produced  by  imitation  the  effeft  has  fome  fimilarity  to  the-caufCy 
which  diilingui(hes  them  from  thofe  produced  by  aflbciation  y 
as  the  pains  of  the  teeth,  called  tooth-edge,  which  are  produced 
by  alTociation  with  difagreeable  founds,  as  explained  in  Se£t. 
XVI.  10. 

The  cfFeft  of  this  powerful  agent,  imitation,  in  the  moral 
world,  is  mentioned  in  Se6l.  XVI.  7.  as  it  is  the  foundation  of 
all  our  intellectual  fymp?.thics  with  the  pains  and  .pieafures  of 
others,  and  is  in  confequcnce  the  fource  of  all  our  virtues.  For 
in  what  coiififts  our  fympathy  with  the  miferics^  or  with  th« 
joys,  of  our  fcUow  creatures,  but  in  an  involuntary  excitation  of 
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ideas  in  fomc  meafurc  fimilar  or  imitative  of  thofe,  which  wc 
believe  to  exift  in  the  minds  of  the  perfons,  whom  wc  commif- 
crate  or  congratulate  ? 

There  are  certain  concurreflt  or  fucceflive  aftions  of  fome  of 
flic  glands,  or  other  parts  of  the  body,  which  are  poffefied  of 
fenfation,  which  become  intelligible  from  this  propenfityto  imi- 
tation. Of  thefe  are  the  produdion  of  matter  by  the  mem- 
branes of  the  fauces,  or  by  the  ikin,  in  confequence  of  the  vene- 
real difeafc  prcviouily  affecting  the  parts  of  generation.  Since 
us  no  fever  is  excited,  and  as  neither  the  blood  of  fuch  patients, 
nor  even  the  matter  from  ulcers  of  the  throat,  or  from  cutane- 
ous ulcers,  will  by  inoculation  produce  the  venereal  difeafe  in 
others,  at  obferved  by  Mr.  Hunter,  there  is  reafon  to  conclude, 
that  no  contagious  matter  is  conveyed  thither  by  the  blood-vef- 
fcls,  but  that  a  milder  matter  is  formed  by  the  aCHons  of  the  fine 
Tcflels  in  thofa  membranes  imitating  each  other.  See  »Se£lion 
XXXIII.  2.  9.  In  this  difeafe  the  actions  of  thefe  veflcls  pro- 
ducing ulcers  on  the  throat  and  ikin  are  iraperfeft  imitations  of 
thofe  producing  chancre,  or  gonorrhoea  5  (ince  the  matter  produ- 
ced by  them  is  not  infectious,  while  the  imitative  acflions  in  the 
hydrophobia  appear  to  be  perfe£l  refeftiblances,  as  they  pitoduc<5 
a  material  equally  infectious  with  the  original  one^  which  indu- 
ced them.  • 

The  contagion  from  the  bite  of  a  mad  dog  differs  from  other 
contagious  materials,  from  its  being  communicable  from  other 
animals  to  mankind,  and  from  many  animals  to  each  other  -y  the 
phenomena  attending  the  hydrophobia  are  in  (bme  degree  expli- 
cable on  the  foregoing  theory.  The  infe<9:ious  matter  does  not 
appear  to  enter  the  circulation,  as  it  cannot  be  traced  along  the 
coutfeof  the  lymphatics  from  the  wound,  nor  is  there  any  fwcll- 
ing  df  the  lymphatic  glands,  nor  does  any  fever  attend,  as  oc- 
curs in  the  (mail- pox,  and  in  many  other  contagious  difeafes ;  yet 
by  fome  unknown  procefs  the  difeafe  is  communicated  from 
the  wound  to  the  throat,  and  that  many  months  after  the  injury, 
fo  as  to  produce  pain  and  hydrophobia,  with  a  fccretion  of  in- 
fcftious  faliva  of  the  fame  iutid^  as  that  pf  the  mad  dog,  which 
ifxflided  the  wound. 

This  fubjed  is  very  intricate.— It  would  appear,  that  by  cer^ 
tain  morbid  aftions  of  the  falivay  glands  of  the  mad  dog^  a  pe- 
enliar  kind  of  faliva  is  produced ;  which  being  inililled  into  ^ 
^vound  of  another  animal  ilimulates  the  cutaneous  or  mucous 
glands  into  morbid  adions,  but  which  arc  ineffcAual  in  refpcft 
to  the  production  of  a  (imilar  contagious  material ;  but  the  fali- 
^rarjf  jglands  by  irritative  fympathy  arc  thrown  into  fimilar  ^Qioiip 
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Qn.4  protJuce  an  infcftious  faliva  fimilar  to  that  inftilled  into  the 
wound. 
•Vf'  Though  in  many  contagious  fevers  a  material  fimilar  to  that 

which  produced  the  difeafe,  i3  thii^^eratcd  by  imitation  5  yet 
there  are  other  infeftious  n^aterials,  which  do  not  thus  propagate 
therafelves,  but  which  feem  to  aft  like  flow  poifons.  Of  this 
tind  was  the  contagious  matter,  which  produced  the  jail-fever 
"at  the  affizes  at  Oxford  about  a  century  ago.  Which,  though 
fatal  to  fo  many,  was  not  communicated  to  their  nurfes  or  at- 
tendants. In  thefe  cafes,  the  imitations  of  the  fine  veflels,  at 
above  defcribed,  appear  to  be  imperfeft,  and  do  not  therefore  pro- 
duce a  matter  fimilar  to  that,  which  (Itmulates  dien)  1  in  this 
circumftance  refcmbling  the  venereal  matter  in  ulceis  of  the 
throat  or  flcin,  according  to  the  curious  difcovery  of  Mr.  Hun- 
ter above  related,  who  found,  by  repeated  inoculations,  that  it 
would  not  infeO;.  Hunter  00  Venereal  Difeafe^  Part  vi. 
ch.  I. 

Another  example  of  morbid  imitation  is  in  the  produflion  of 
a  great  quantity  of  contagious  matter,  as  in  the  inoculated  fmall- 
pox,  from  a  fmall  quantity  of  it  inferted  into  the  arm.  Thefe 
particles  of  contagious  matter  ftimulate  the  extremities  of  the 
£ne  arteries  of  the  flcin,  and  caufe  them  to  imitate  the  motions 
by  which  themfelvcs  were  produced^  and  thus  to  produce  ;i 
thoufand  fold  of  a  fimilar  material.  As  difi^erent  kinds  of  light 
may  be  fuppofed  to  ftimulate  parts  of  the  retina  into  different 
kinds  of  motion,  fo  the  application  of  diiSt^rent  contagious 
matters  may  be  believed  to  ftimulate  the  fine  terminations  of  the 
arteries  into  difierent  kinds  of  motion,  which  may  form  mattery 
fimilar  to  themfelves.  This  is  truly  difficuk  tp.underftand,  but 
may  be  conceived  to  depend  on  this  circumftance  i  tha^  thofe 
matters,  which  ftimulate  other  bodies  into  a£lion,  and  the<bod- 
ies  thus  ftimulated,  muft  pofiefs  fome  common  properties,  as 
fpoken  of  in  Scft.  XIV.  4.  See  Sea.  XXXUI.  2.  6.  Other 
inftances  are  mentioned'  in  the  Sedion  on  Generation,  which 
(hew  the  probability,  that  the  extremities  of  the  feminal  glands 
may  imitate  certain  ideas  of  the  mind,  or  anions  of  the  oreans 
of  fenfe,  and  thus  occafion  the  male  or  female  fex  of  the  embry-* 
on.     See  Sea.  XXXIX.  6. 

4.  We  come  now  to  thofe  imitations,  which  ire  not  attended 
with  fenfation.  Of  diefe  are  all  die  irritative  ideas  already  ex- 
plained, as  when  the  retina  of  the  eye  imitates  by  its  aaion  or 
configuration  the  ttee  or  the  bench,  which  I  ftiun  in  walking  paft 
without  attending  to  them.  Other  examples  of  thefe  irritative 
imitations  are  daily  obfervable  in  common  life ;  thus  one  yawn- 
|ng  perfon  fliall  fet  ^  whole  company  a  yawnbg  ^  and  fpme  hav(^ 
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acquired  winking  of  the  eyes  or  impediments  of  fpecch  by  imita^ 
ling  their  compaiiions  without  being  confcious  of  it. 

5.  Befides  the  three  fpecies  of  imitations  above  defcribed  there 
may  be  fome  aiTuciate  motions,  which  may  imitate  each  other  ini 
the  kind  as  well  as  in  the  quantity  of  their  adion  y  but  it  is 
difficult  to  diilinguiHi  them  from  the  affix:iations  of  motions  treaty* 
edof  in  Se^on^ll^V.  Where  the  anions  of  other  perfons 
are  imitated  there  can  be  no  doubt,  or  where  we  imitate  a  pre- 
conceived idea  by  exertion  of  our  locomotive  raufcles,  as  in 
painting  a  dragon  \  all  thefe  imitations  may  aptly  be  referred  to 
the  fouTces  above  defcribed  of  the  propenfity  to  activity,  and  the 
^of  repetition  5  at  the  fame  time  I  do  not  affirm,  that  all 
•  apparent  fcnfitive  and  irritative  imitations  may  not  be 
t^into  affociations  of  a  peculiar  kind,  in  which  certain 
diftant  parts  of  fimilar  irritability  or  fenfibility,  and  which  have ' 
habitually  a£ted  together,  may  affed  each  other  exadWy  with  the 
fame  kinds  of  motion ;  as  many  parts  are  known  to  fympathife 
ip  the  quantity  of  their  motions.  And  that  therefore  they  may 
be  uhimately  refoivable  intp  aflbciations  of  a^on^  ^s  defcribed 
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SECT.     xxin^ 

OF   THE   CIRCUtATORT   SYSTEM. 

I,  Tbe  heart  and  arteries  have  no  aniagonift  mufcles.  Veins  ahfiri 
the  bloody  propel  it  for  wards  ^  atid  dijlend  thmkgart  ;  contraflion  of 
the  heart  dijlends  the  arteries.  Vena  portarum,  11.  Qlands  which 
take  their  fluids  from  the  blood.  With  long  necks  ^  withjhort  necks» 
III.  Jbforbent  fyjlem>  IV.  Heat  given  out  from  glandular  fe-* 
cretions.  Blood  changes  colour  in  tl>e  lungs  andin  the  glands  and 
capillaries^  V.  Blood  is  ah/orbed  by  veins y  as  chyle  by  lacleal  vejfelsy 
other  wife  they  could  not  join  their flreams,  VI.  Two  kinds  ofjlim^ 
ulusy  agreeable  and  difagreeable.  Glandular  appetency.  Glands 
originally  poffejfedfenjaiion* 

I,  I.  Wc  now  ftep  forwards  to  illuftratc  fomc  of  die  phaenom- 
cna  of  difeafes,  and  to  trace  out  their  moft  efficacious  methods 
m  c\ne  ;  and  (hall  commence  the  fubjedl  with  a  ftort  defcrip- 
tion  of  the  jcirculatory  fyftem. 

•  As  the  nerves,  whofc  extremities  form  our  various  organs  of 
feme  and  mufcles,  are  all  joined,  or  communicate,  by  means  of 
the  brain,  for  the  convenience  perhaps  of  the  diftribution  of  a  fubr 
tile  ethereal  fluid  for  the  purpofe  of  motion  ;  fo  all  thofe  vcffels 
of  the  body,  which  carry  the  grofler  fluids  for  the  purpofes  of  nu- 
trition, communicate  with  each  other  by  the  heart. 

The  heart  and  arteries  are  hollow  mufcles,  and  are  therefore 
indued  with  power  of  contraction  in  confequence  of  ftimulus, 
like  all  other  mufcular  fibres ;  but,  as  they  have  no  antagonift 
mufcles,  the  cavities  of  the  veflels,  which  they  form,  would  re- 
main for  ever  clofed,  after  they  have  contrafted  themfelves,  un- 
kfs  fome  extraneous  power  be  applied  to  again  diilend  them. 
This  extraneous  power  in  refpeft  to  the  heart  is  the  current  of 
blood  which  is  perpetually  abforbei  by  the  veins  from  the  various 
glands  and  capillaries,  and  pulhed  into  the  heart  by  a  power  prob- 
ably very  fimilnr  to  that,  which  raifes  the  fap  in  vegetables  in 
the  fpring,  which,  according  to  Dr.  Hale's  experiment  on  the 
ftump  of  a  vine,  exerted  a  force  equal  to  a  column  of  water 
above  twenty  feet  high.  This  force  of  the  current  of  blood  in 
the  veins  is  partly  produced  by  their  abforbent  power,  exert- 
ed at  the  beginning  of  every  fine  ramification  ;  which  may  be 
conceived  to  be  a  mouth  abforbing  blood,  as  the  mouths  of  the 
0  Ja<£leals  and  lymphatics  abforb  chyle  and  lymph.  •;  And  partly 
by  their  intermitted  comprcffion  by  the  pulfations  of  thtijs  gener- 
ally concomitant  arteries  j  by  whiclrthip  blood  is  perpetually  pro- 
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veiled  towards  the  heart,  as  the  valves  in  many  veins,  and  the  ab- 
lorbent  mouths  in  them  all,  will  not  fufi^r  it  to  return. 

The  blood,  thus  forcibly  inje£led  into  the  chambers  of  the 
heart,  diftends  this  combination  of  hollow  mufcles  ;  till  by  thff 
ftimulus  of  diftention  they  contract  themfelves;  and,  pufhing 
forwards  the  blood  into  the  arteries,  exert  fufficient  force  to 
overcome  in  lefs  than  a  fecond  of  time  the  vis  inertiae,  and  perhaps 
fome  elafticity,  of  the  very  extcnfive  ramifications  of  the  two  great 
fyftems  of  the  aortal  and  pulmonary  arteries.  The  power  necef- 
lary  to  do  this  in  fo  ihort  a  time  muft  be  corrfulerable,  and  has 
been  varioufly  eftimated  by  different  phyfiologifts. 

The  mufcular  coats  of  the  arterial  fyllem  are  then  brought  into 
aflionby  the  ftimulus  of  diftention^,  and  propel  the  blood  to  the 
mouths,  or  through  the  convolutions,  which  precede  thefecretory 
apertures  of  the  various  glands  and  capillaries. 

In  the  veffels  of  the  liver  there  is  no  intervention  of  the  heart  ; 
but  the  vena  portarum,  which  does  the  office  of  an  artcrv,  is  dif- 
tended  by  the  blood  poured  into  it  from  the  mefentericflins,  and 
is  by  this  diftention  ftimulated  to  contraft  itfelf,  and  propel  the 
blood  to  the  mouths  of  the  numerous  glands,  which  compofe 
that  vifcus. 

The  power  of  abforption  in  vegetable  roots  was  (hewn  by  the 
experiments  of  Dr.  Hales  on  vine-ftumps  to  be  equal  to  the  pref- 
fure  of  thirty-eight  inches  of  qiiickfilver.  Veg.  Staticks>p.  107. 
axid  from  the  experiments  of  Mr.  Cooper,  who  tied  the  thoracic 
duds  of  living  dogs,  it  appeared,  that  the  abforbent  power  of  the 
laftealsand  lymphatics  always  burft  the  receptaculum  chyli.  Mr. 
Cooper  adds,  "  The  contraftile  powers  of  the  abforbents  arc 
proved  by  thefe  experiments  to  be  very  ftrong  j  for  it  appears, 
that  their  aftion  is  fufficient  to  occafion  a  rupture  of  their  coats. 
It  is  true,  that  the  receptaculum  chyli,  which  was  the  part  bro- 
ken, is  thinner  and  lefs  capable  of  refi fiance  than  the  thoracic 
duft ;  yet  it  is  able  to.  bear  the  prcffure  of  a  column  of  quick- 
Clver  more  than  two  feet  in  height.  The  force  therefore  exert- 
ed by  the  abforbents  muft  be  acknowledged  to  be  greater  than 
that  of  fuch  a  column  of  mercury ;  more  efpecially  when  it  is 
remembered,  that  living  parts  will  refift  a  force,  which  will  read- 
ily tear  them  when  dead."  Medical  Refearches.  London. 
1798,  p.  no. 

Dr.  Hales  made  experiments  fimilar  to  thofe  on  the  ftumps 
of  vines  above  mentioned,  by  opening  the  crural  arteries  of  a 
horfe,  a  dog,  and  a  fallow  deer,  by  ar^plying  mercurial  gauges  to 
meafure  the  projeftile  impetus  of  their  blood  ;  and  found  that  of 
the  vi|i£-ftump  to  be  fivj  times  greater  than  the '  force  of  the 
blood  in  the,  great  crural  vtery  of  a  horfe,  fevea  times  greater 
%  >,  titan 
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than  that  of  i  dbg,  and  eight  times  greater  than  that  of  a  fallow^ 
doe. 

The  power  of  abforption  in  the  animal  fyflem  exerts  a  force 
fuperior  to  tliat  of  the  heart,  though  perhaps  with  lefs  velocity  j 
)  and  thus  removes  all  difficulty  of  accounting  for  the  circulation 
hi  the  veins  and  abforlients ;  arid  confequcntly  of  the  circulation 
in  the  aortal  arteries  of  fifli,  and  in  the"  vena  portarum,  or  the* 
bile-fecreting  artery  of  the  liver  of  quadrupeds. 

U.  I.  The  glandular  fyftera  of  veflels  may  be  divided  into  thofe^ 
which  take  fome  fluid  from  the  circulation  ;  and  thofe,  which 
give  fomething  to  it.  Thofe,  which  take  their  fluid  from  the  cir- 
culation, are  the  various  glands,  by  which  the  tears,  bile,  urine, 
perfpiration,  and  many  other  fecretions  are  produced  ;  thefe 
glands  probably  conGft  of  a  mouth  to  feleft,  a  belly  to  digeft,  and 
an  excretory  aperture  %o  emit  their  appropriated  fluids  5  the 
blood  is  conveyed  by  the  power  of  the  heart  and  arteries  to  the 
jnouths.oLthcfe  glands,  it  is  there  taken  up  by  the  living  power 
of  the  gHmd,  and  carried  forwards  to  its  belly,  and  excretory  ap- 
erture/wherc  a  part  is  feparated,  and  the  remainder  abforbed 
by  the  veins  for  further  purpofes. 

Some  of  thefe  glands  arc  furniihed  with  long  convoluted  necks 
or  tubes,  as  the  feminal  ones,  which  are  curioufly  feen  when 
injefted  with  quickfilver.  Others  feem  to  confift  of  fliortcr 
tubes,  as  that  great  congeries  of  glands,  which  conftitute  the  Hvcr^ 
and  thofe  of  the  kidneys.  Some  have  their  excretory  apertures 
opening  into  refer voirs,  as  the  urinary  and  gall-bladders.  And 
others  on  the  external  body,  as  thofe  which  fecrete  the* tears, 
and  perfpirable  matter. 

Another  great  fyftem  of  glands,  which  have  very  fliort  necks, 
arc  tlie  capillary  veflels  ;  by  which  the  infenfible  perfpiration  is 
fecreted  on  the  flcin  5  and  the  mucus  of  various  confiftences, 
which  lubricates  the  intcrftices  of  the  cellular  membrane,  of  the 
mufcular  fibres,  and  of  all  the  larger  cavities  of  the  body.  From 
the  want  of  a  long  convolution*of  veflels  fome  have  doubted, 
whether  thefe  capillaries  fhould  be  confidered  as  glands  and 
have  been  led  to  conclude,  that  the  perfpirable  matter  rather  ex;- 
udcd  than  was  fecreted.  But  the  fluid  of  perfpiration  is  not  Am- 
ple water,  though  that  part  of  it,  which  exhales  into  the  air  may 
be  fuch ;  for  there  is  another  part  of  it,  which  in  a  ftate  of  health 
is  abforbed  again  ;  but  which,  when  the  abforbents  are  difeafed, 
remains  on  tlif  furface  of  the  flcin,  in  the  form  of  fcurf,  or  indu- 
rated mucus.  Another  thing,  which  (hews  their  fimilitude  to 
other  glands,  is  their  fcnfibility  to  certain  afieftionspf  the  mind  j 
as  is  feen  in  the  deeper  colour  of  the  i]gin  in  the  blufli  of  ihame, 
.  ar  the  greater  palenefs  of  it  from  ftaj. 
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III.  Another  fcrtcs  of  glandular  vcflels  is  called  the  abforbcnt 
lyftem  •,  thefe  open  their  mouths  irito  dli  the  cavities,  and  upon 
all  thofc  furfaccs  of  the  body,  where  the  eicrctory  apertures  of 
the  other  glanda  pour  out  their  fluids.  The  mouths  of  the  ab- 
forbent  fyftem  drink  up  d'part  or  the  yfhole  of  thefe  fluids,  and 
carry  them  forwards  by  their  living  power  to  their  refpeftivc 
glands,  which  arc  called  conglobate  glands.  There  thefe  fluids 
undergo  fome  change,  before  they  pafs  on  into  the  circulation  ; 
but  if  they  arc  very  acrid,  the  conglobate  gland  fwells,  and  fome- 
iimes  fuppiirates,  as  in  inoculation  of  the  fmall-pok,  in  the  plague, 
and  in  venereal  abforptions  i  at  other  times  the  fluid  may  per- 
haps continue  there,  till  it  undergoes  fome  chemical  change,  that 
renders  it  kfs  rioiious ;  br,  what  Is  more  likely,  till  it  is  regurgi- 
tated by  the  retrograde  motion  of  the  glaild  in  fpontaneous  fweats 
or  diarrhoeas,  as  difagreeing  food  h  vomited  from  the  ftomach. 

The  powers  of  abforpiion  are  (hewn  in  No.  I.  of  tliis  Se£lion, 
both  thofe  of  the  blood  and  of  the  chyle  6f  animals,  and  of  the 
lap-juice  of  vegetables,  to  be  much  greater  than  has  commonly 
been  conceived.  To  which  may  be  added,  that  the  moving 
force  of  the  chyle  in  the  tedeptacuhim  chyli  and  thoracic  dudl 
muft  be  equal  to  the  moving  force  of  the  blood  in  the  fubclavian 
I  vein,  as  otherwifc  the  chyle  could  not  enter  into  that  vein,  un- 
Icfe  it  be  fuppofed  to  poficfs  a  fyltole  and  diaftole  near  the  heart ; 
which  alfo  afibrds  a^  argument  to  (hew,  that  the  progrefs  of  the 
blood  in  the  veins,  and  diat  of  the  chyle  in  the  abforbcnt  fyftem^ 
originates  from  a  Omil^^r  caufe,  that  of  their  abforptive  powers. 

IV.  As  all  the  fluids,  that  pafs  through  thefe  glands,  and  ca. 
pillary  vcflels,  undergo  a  chemical  change,  acquiring  new  com- 
binations, the  matter  of  heat  is  at  the  fame  time  given  out ;  this 
is  apparent,  flnce  whatever  increafes  iiifenfible  perfpiration,  if  - 
creafes  the  heat  of  the  Ikin  j  and  when  the  aftion  of  thefe  veflel s 
is  much  increafed  but  for  a  moment,  as  in  blufhing,  a  vivid  heat 
on  the  jQdn  is  the  immediate  confequence.  So  when  great  h'lU 
ious  fecretions,  or  thofe  of  any  other  gland,  are  produced,  heat 
is  generated  in  the  part  in  proponion  to  the  quantity  of  the  fc- 
crction. 

The  heat  produced  on  the  flcin  by  blufhing  may  be  thouglft 
by  fome  too  ludden  to  be  pronounced  a  chemical  effe^fl,  as  the 
fermentations  or  new  combinations  taking  place  in  a  fluid  is  in 
general  a  flower  procefs.  Yet  are  there  many  chemical  mixt  ures 
in  which  heat  is  given  out  as  inftantaneoufly  ;  as  in  folutions  of 
inetals  in  acids,  or  in  mixtures  of  eflential  oils  and  acids,  as  of 
oil  of  cloves  and  acid  of  nitre.  So  the  bruifed  parts  of  an  ua- 
ripe  apple  become  almoft  inftantaneoufly  fweet ;  and  if  the  chem- 
ico-animnl  procefs  of  digtftion  be  flopped  for  but  a  moment,  as  - 
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by  fear,  or  even  by  volunUry  eruflatkmi  a  great  quantity  of  air 
is  generated,  by  the  fermentation,  which  iimantly  fucceeds  the 
ftop  of  digcftion.  By  the  experiments  of  Dr.  Hales  it  appears, 
tliat  an  apple  during  fermentation  gave  up  above  fix  hundred 
times  its  bulk  of  air ;  and  the  materials  in  the  itomach  are  fuch, 
and  in  fuch  a  fituation,  as  inunediately  to  run  into  fermentation^ 
when  digeilion  is  impeded. 

As  the  blood  pafies  through  the  imall  veflels  of  die  lungg, 
which  conne£l  the  pulmonary  artery  and  vein,  it  undergoes  a 
change  of  colour  from  a  dark  to  a  light  red ;  which  may  be  term<« 
cd  a  chemical  change,  as  it  is  known  to  be  effected  by  an  ad-^ 
mixture  of  oxygene,  or  vital  air  v  which,  according  to  a  difcov- 
ery  of  Dr.  Prieftley,  pafles  through  the  moift  membranes,  which 
conftitutc  the  fides  of  thefe  veflels.  As  the  blood  pafles  through 
the  capillary  veflTels,  and  glands,  which  connefl  the  aorta  and 
its  various  brandies  with  their  correfpondent  veins  in  the  ex- 
tremities of  th*e  body,  it  again  loies  the  bright  red  colour,  and 
undergoes  fome  new  combinations  in  the  glands  or  capillaries^ 
in  which  the  matter  of  heat  is  given  out  from  the  fecreted  fluids. 
This  procefs  therefore,  as  well  as  the  procefs  of  refpiration,  ha9 
fome  analogy  to  combuftion,  as  the  vital  air  or  oxygene  feem» 
to  become  united  to  fome  inflammable  bafe,  and  the  matter 
of  heat  efcapes  from  the  new  acid,  which  is  thus  produced. 

V.  After  the  blood  has  paflfed  thefe  glands  and  capillaries^ 
and  parted  with  whatever  they  chofe  to  take  from  it,  the  r^ 
xnaJndier  is  received  by  the  veins,  which  are  a  fet  of  blood-abforb- 
ing  veflels  in  general  correfponding  with  the  ramifications  of  the 
arterial  fyftem.  At  the  extremity  of  the  fine  convolutions  of  the 
glands  the  arterial  force  ceafes ;  this  in  rcfpe£t  to  the  capillary 
vefllels,  which  unite  the  extremities  of  tlic  arteries  with  the  com- 
inencement  of  the  veins,  is  evident  to  the  eye,  on  viewing  the 
tail  of  a  tadpole  by  means  of  a  folar,  or  even  by  a  common  mi- 
crofcope,  for  globules  of  blood  are  feen  to  endeavour  to  pafs,  and 
to  return  again  and  again,  before  they  become  abforbed  by  the 
mouths  of  the  veins  ;  which  returning  of  thefe  globules  evinces^ 
that  the  arterial  force  behind  them  has  ceafed.  The  veins  arc 
furniflied  with  valves  like  the  lymphatic  abforben^s  5  and  the 
great  trunks  of  the  veins,  and  of  the  la£leals  and  lymphatics^ 
join  together  before  the  ingrcfs  of  their  fluids  into  the  left  cham- 
ber of  the  heart ;  both  which  evince,  that  the  blood  in  the  veins, 
and  the  lymph  and  chyle  in  the  ladcals  and  lymphatics,  are  car- 
ried on  by  a  (imilar  force  •,  otherwil'c  the  dream,  which  was  pro- 
pelled with  a  lefs  power,  could  not  enter  the  veflels,  which  con- 
tained the  ftream  propelled  with  a  grenter  power.  From  whence 
it  appears,  that  the  veins  arc  a  fyftem  of  veflels  abforbing  blood, 
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as  the  lafleals  and  If  mphatics  are  a  fyftem  of  veflels  abforbing 
chyle  and  lymph.    See  Se£l.  XXVIL  i  • 

VI.  The  Movements  of  their  adapted  fluids  in  the  various 
Tefiels  of  the  body  are  carried  forwards  by  the  actions  of  ihofe 
reflels  in  confequence  of  two  kinds  of  ftiraulus,  one  of  which  may 
be  compared  to  a  plealurable  feafation  or  defire  mducing  the  vef- 
fel  to^eize,  and^  as  it  were,  to  fwallow  the  particles  thus  feleft- 
ed  from  "the  blood ;  as  is  done  by  the  mouths  of  the  various 
jglands,  veins,  and  other  ahforbents,  which  may  be  called  glandu-* 
Jar  appetency.  The  other  kind  of  Itimulus  may  be  compared 
to  difagreeable  fenfation,  or  averfion,  as  when  the  heart  has  re- 
ceived the  bloody  and  is  ftimulated  by  it  to  pufti  it  forwards  into 
the  arteries  5  the  fame  again  ftimulates  the  arteries- to  contraft, 
and  carry  forwards  the  blood  to  their  extremities,  the  glands 
aod  capiliari^.  Thus  the  mefenteric  veins  abforb  the  blood 
from  the  inteftincs  by  glandular  appetency,  and  carry  it  for- 
ward to  the  vena  portarumi  which  aft ing  as 'an  artery  con- 
trads  itfelf  by  di(agreeable  ilimulus,  and  pufhes  it  to  its  ramified 
extremities,  the  various  glands,  which  conftitute  the  Hver. 

It  feems  probable,  that  at  the  beginning  of  the  formation  of 
thefe  veflels  in  the  embryon,  an  agreeable  fenfation  was  in  real- 
Uv  felt  by  the  glands  during  fecretion,  as  is  now  felt  in  the  aft 
of  fwallowing palatable  food;  and  that  a  difagreeable  fenfation 
was  originally  felt  by  the  heart  from  the  dilUntion  occafioned 
by  the  blood,  or  by  its  chemical  itimulus ;  but  that  by  habit 
thefe  are  all  become-  irritative  motions  5  that  is,  fuch  motions 
SB  do  not  afFea  the  whole  fyftem,  except  when  the  veflels  arc 
^iieafed  by  inflammation. 
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SECT.    xxnr. 

0?  THE  SECRETIONS  O^  SALIV^,  AND  OF  TEAKS,  4Np  OF  THf 
LACRTMAL  SACK. 

I.  Secretion  offallva  increnfed  by  mercury  in  ihe  blood.  J.Byth^ 
food  in  the  mouth  >  Drynefiof  the  mouth  hot  from  a  dejiciency  of 
faliva.  2.  By  fenfative  ideas.  1^'  By  volition.  4.  By  dj/la/ie^ 
Jul  fuhjtances.  It  is  feereted  in  a  dilute  and  faVtneJiate.  It  then 
becomes  more  vijcid.  5.  By  ideas  ofdtftajieful  Jubftanees.  6. 
By  naufea.^  7.  By  averfton.  8.  By  catenation  v>ith Simulating 
fubjlances  tn  the  ear.  ft.  i.  Secretion  of  tears  lefs  in  Jleep. 
J^fomfimulation  of  their  excretory  duSf.  2.  Lacrymalfack  is  a 
fland.  3.  ///  ufes.  '  4.  ^ears  are  feereted,  nuheft  the  nafal  duB 
is  flimuldted.  K.  Or  when  it  is  eaclied  by  fenfation.  6.  Or  by 
volition,  n.  The  lacrymalfack  can  regurgitate  its  contents  into 
the  eye.  8.  More  tears  are  feereted  by  ajfociation  with  the  irrim 
iationofthe  nafal  duB  of  the  lacrymnl  fack^  than  thepunBa  lacry^ 
tnqlia  can  imbibe.     Of  the  gout  in  the  liver  andjiomach. 

I.  The  fallval  glands  dripk  up  ^  cettain  fluid  firoip  the  qir* 
Cjamflucht  blood,  and  pour  it  into  the  mouth.  They  arc  Ibme- 
timcs  ftimulated  into  aftion  by  the  blood,  that  forrounds  their 
origin,  or  by  fome  part  of  that  heterogeneous  fluid  :  for  when 
mercurial  felts,  or  oxydes,  are  mixed  with  tKe  blood,  they  ftim- 
uiate  thefe  glaiids  into  unnatural  exertions  \  and  then  an  unufual 
quantity  of  faliva  is  fepara ted.     ^ 

1 .  As  the  fajiva  feereted  by  thefe  glands  is  moft  wanted  during 
the  maftication  of  bur  food,  it  happens,  when  the  terminations 
of  their  dyft^  in  the  mouth  axe  ftimulated  Jnto  a£lion,  tHe  fali;^ 
val  glands  themfclves  are  brought  into  increafed  afltion  at  the  - 
fame  time  by  aflbciation,  arid  fcparate  a  greater  quantity  of  theiy 
juices  from  the  blood ;  in  the  fame  manner  as  tears  are  produ- 
ced in  greater  abundance  during  the  ftimulus  of  the  vapour  of 
onions,  or  of  any  other  acrid  material  in  the  eye. 

The  fajiva  is  thus  naturally  poured  into  the  mouth  only  du- 
ring the  ftimulus  of  our  iood  in  maftication  \  for  when  there  is 
too  great  an  exhalation  of  the  mucilaginous  fecretion  from  the 
membranes,  which  line  the  mouth,  or  too  great  an  abforption  of 
it,  the  mouth  becomes  dry,  though  there  is  no  deficiency  in  the 
quantity  of  faliva ;  as  in  thofe  who  fleep  i^rith  their  mouths 
open,  and  in  fome  fevers. 

2.  Though  during  the  maftication  of  our  nattnral  food  the  fa- 
liyal  glands  arc  excited  into  action  by  the  ftimulus  on  their  ex- 
cretory 


StcT.  XKIV.  1.  3.        AND  TEARS.  113 

trctory  duQs,  and  a  due  quantity  of  falira  is  feparated  from  the 
Hood,  and  poured  into  th6  mouth  ;  yet  as  this  maftication  of  our 
food  is  always  attended  with  a  degree  of  pleafure  j  and  that 
pleafurablc  fenfation  is  alfo  conncfted  with  our  ideas  of  certala 
kinds  of  aliment ;  it  foHows,  that  when  thefc  ideas  are  repro- 
duced, the  pleafuraHe  fenfation  arifes  along  with  them,  and  the 
faliyai  glands  are  excited  into  a£Hon,  and  fill  the  mouth  with  fa- 
liva  from  tb'i$  fenfitlve  aHbciation,  as  is  frequently  feen  in  dog$, 
who  flaver'at  the  fight  of  food. 

3.  Weiave  alfo  a  voluntary  power  over  the  a£Kon  of  thefe 
falival  glands^  for  we  can  at  any  time  produce  a  flow  of  faliva 
into  our  mouth,  and  fpit  out,  or  fwallow  it  at  will. 

4.  If  any  very  acrid  material  be  held  in  the  mouth,  as  the 
root  of  pyrethrum,  or  the  leaves  of  tobacco,  the  falival  glands  are 
ftimulated  into  ftrongcr  a£lion  than  is  natural,  and  thence  fe- 
crcte  a  much  larger  quantity  of  faliva  ;  Ti'hich  is  at  the  fame 
time  morp  vifcid  than  in  its  natural  (late ;  becaufe  the  lymphat- 
ics, that  open  their  mouths  into  the  dudls  of  the  falival  glands, 
and  on  the  membranes,  which  line  the  mouth,  are  likewife  (lim- 
ulated  into  ftrongcr  adion,  and  abforb  the  more  liquid  parts  of 
Ac  faliva  with  greater  avidity ;  and  the  reminder  is  left  both  in 
greater  quantity  and  more  vifcid. 

The  iucreafed  abforption  in  the  mouth  by  fome  ftimulating 
fnbftahces,  which  arc  called  aftringents,  as  crab-juice,  is  evident 
f^rom  the  inftant  drynefs  produced  in  the  mouth  by  a  fmall 
quantity  of  them,# 

As  tne  extremities  of  the  glands  are  of  cxquifite  tepuity,  as 
appears  by  their  difficulty  of'injeftion,  it  was  neceflary  for  them 
to  fecrete  their  fluids  in  a  very  dilute  ftate ;  and,  probably  for  the 
purpofe  of  ftimulating  them  into  aftiori,  a  quantity  of  neutral 
fait  is  likewife  fecreted  or  formed  by  the  gland.  This  aqueous 
and  faline  part  of  all  fecreted  fluids  is  again  reabforbed  into  the 
habit.  More  than  half  of  fome  fecreted  fluids  is  thus  imbibed 
from  the  refervoirs,  into  which  they  arc  poured  j  as  in  the  urin- 
ary bladder  much  more  than  half  of  what  is  fecreted  by  the  kid- 
neys becomes  reabforbed  by  the  lymphatics,  which  arc  thickly 
difperfed  around  the  neck  of  the  bladder.  This  feems  to  be  the 
pnrpofe  of  the  urinary  bladders  of  fi(h,  as  otherwife  fuch  a  re- 
ceptacle for  the  urine  could  have'  been  of  no  ufe  to  an  animal 
3mmerfed  in  water. 

5«  The  idea  of  fubftances  difagreeably  acrid  will  alfo  produce 
a  quantity  of  faliva  in  the  mouth  5  as  when  we  fmell  very  putrid 
vapours,  we  are  induced  to  fpit  out  our  faliva,  as  if  fomething 
cli&greeable  was  aftually  upon  our  palates. 

4*  When  difagreeabte  food  in  the  ftomach  produces  naufea. 
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a  &(xw  of  faliva  is  excited  in  the  mouth  by  aflbciation  ;  as  efibrtt 
to  Tomit  are  frequently  produced  by  disagreeable  drugs  in  the 
mouth  by  Jthe  fame  kind  of  aflbciation. 

7.  A  preternatural  flow  of  faliva  is  like  wife  ibmetimes  occai* 
iGoned  by  a  difeafe  of  the  voluntary  power  ;  for  if  we  think  about 
our  faliva,  and  determine  not  to  fwallow  it,  or  not  to  fpit  it  out^ 
an  exertion  is  produced  by  the  will,  aud  more  faliva  is  fecreted 
againil  our  wifli ;  that  is,  by  our  averCon,  which  bears  the  fame 
analogy  to  defire,  as  pain  does  to  pleafure  ;  as  they  are  only 
jnodifications  of  the  fame  difpofition  of  tlie  fenforium.  See 
ClafsIV.  3.  2.  1. 

8.  The  quantity  of  faliva  may  alfo  be  increafed  beyond  what 
is  natural,  by  the  catenation  of  the  motions  of  thefe  glands  with 
other  motions,  or  fenfations,  as  by  an  extraneous  body  in  the 
ear ;  of  which  I  have  known  an  inftance ;  or  by  the  application 
of  ftizolobium,  filiqua  hirfuta,  cowhage>  to  the  feat  of  the  paro« 
tis,  as  fome  writers  have  affirmed. 

II.  I.  The  lacrymal  gland  drinks  up  a  certain  fluid  from  the 
circumfluent  blood,  and  pours  it  on  the  ball  of  the  eye,  on  the 
upper  part  of  the  external  corner  of  the  eyelids.  Though  it  may 
perhaps  be  ftimulated  into  the  performance  of  its  natural  aflion 
by  the  blood,  which  furrounds  its  origin,  or  by  fome  part  of  that 
l»sterogeneou«  fluid  j  yet  as  the  tears  fecreted  by  this  gland  are 
more  wanted  at  fome  times  than  at  others,  its  fecrction  is  varia* 
Me,  like  that  of  the  faliva  above  mentioned,  and  is  chiefly  pro- 
duced when  its  excretory  duft  is  (limulated ;  for  in  our  common 
flcep  there  feems  to  be  little  or  no  fecretion  of  tears ;  though 
they  are  occafionally  produced  by  our  fenfations  in  dreams. 

Thus  when  any  extraneous  material  on  the  eye-ball,  or  the 
dtynefs  of  the  external  covering  of  it,  or  the  coldncfs  of  the  air, 
or  the  acrimony  of  fome  vapours,  as  of  onions,  ftimulatcs  the 
excretory  du£l  of  the  lacrymal  gland,  it  difcharges  its  contents 
upon  the  ball  5  a  quicker  fecretion  takes  place  in  the  gland,  and 
abundant  tears  fucceed,  to  moiftcn,  clean,  and  lubricate  the  eye. 

Thefe  by  frequent  niflitation  are  diflfixfed  over  the  whole  ball, 
and  ae  the  external  angle  of  the  eye  in  winking  is  clofed  fooner 
than  the  internal  angle,  the  tears  are  gradually  driven  forwards, 
and  downwards  from  the  lacrymal  gland  to  the  pun£la  lacryma<p 
lia. 

2.  The  lacrymal  fack,  with  its  punila  lacrymalia,  and  its  naCd 
du6i,  is  a  complete  gland  5  aud  is  (ingular  in  this  refpeft,  Aat  it 
neither  derives  its  fluid  from,  nor  difgorges  it  into  the  circulation. 
The  firaplicity  of  the  ftrufture  of  this  gland,  and  both  the  ex- 
tremities of  it  being  on  the  furface  of  the  body,  makes  it  well 
worthy  our  minuter  obfe^vation  j  as  the  aflions  of  more  intricate 

and 
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and  concealed  glands  may  be  better  imdcrftood  from  their  anal- 
ogy to  this. 

3.  This  fimple  gland  conGfts  of  two  abforbing  mouths,  a  bel* 
ly,  and  an  excretory  duft.  As  the  tears  arc  brought  to  the  iii- 
temal  angle  of  the  eye,  thefe  two  mouths  drink  them  up,  being 
ftimidated  into  aftion  by  this  fluid,  which  they  abforb.  The 
telly  of  the  gland,  or  lacrymal  fack,  is  thus  filled,  in  which  the- 
feline  part  of  the  tears  is  abforbed,  and  when  the  other  end  of 
the  gland,  or  nafal  duft,  is  ftimulatcd  by  the  drynefs,  or  pained 
by  the  coldnefs  of  the  air,  or  afFefted  by  any  acrimoneous  du(fc 
tnc  Yapour  in  the  noftrils,  it  is  excited  into  aftion  together  wiA 
the  fack,  and  the  tears  ate  difgorged  upon  the  membrane,  which 
lines  the  noftrils ;  where  they  fcrve  a  fecond  purpofc  to  moiften^ 
dead,  and  lubricate,  the  organ  of  fmcll. 

4.  This  gland,  when  its  nafal  duft  is  ftimulated  by  any  very 
acrid  material,  as  the  powder  of  tobacco,  or  volatile  fpirits,  not  on- 
ly difgorgcs  the  contents  of  its  belly  or  receptacle  (the  lacrymal 
j^ck),  and  abforbs  haftily  all  the  fluid,  that  is  ready  for  it  in  the 
comer  of  the  eye ;  *  but  by  the  aflbciation  of  its  motions  with 
thofe  of  the  lacrymal  gland,  excites  that  alfo  into  increafed  ac- 
tion, and  a  large  flow  of  tears  is  poured  into  the  eye. 

5.  This  nafal  duft  is  likewife  excited  inta  ftrong  aftion  by 
ienfitive  ideas,  as  in  grief,  or  joy,  and  then  alfoby  its  aflTociations 
with  the  lacrymal  gland  it  produces  a  great  flow  of  tears  with- 
out any  external  ftimulus  j  as  is  more  fully  explained  in  Seft. 
XVI.  8.  on  Inftinft. 

6.  There  are  fome,  famous  in  the  arts  of  exciting  compaflion^ 
who  are  faid  to  have  acquired  a  voluntary  power  of  producing  a 
flow  of  tears  in  the  eye  ;  which,  from  what  has  been  faid  in  the 
feftion  on  Inftinft  above  mentioned,  I  fliould  fufpcft,  is  perform- 
ed by  acquiring  a  voluntary  power  over  the  aftion  of  this  nafal 
duft. 

7.  Thefe  is  another  circumftance  well  worthy  our  attention, 
that  when  by  any  accident  this  nafal  duft  is  obftrufted,  the  lac 
ryraal  fack,  which  is  the  belly  or  receptacle  of  this  gland,  by 
flight  preflure  of  the  finger  is  enabled  to  difgorge  its  contents 
again  into  the  eye  ;  perhaps  the  bile  in  the  &me  manner,  when 
the  biUary  dufts  are  obftrufted,  is  returned  into  the  blood  by 
the  veflels  which  fecrete  it  ? 

8.  A  very  important  though  minute  occurrence  muft  here  be 
cbferved,  that  though  the  lacrymal  gland  is  only  excited  into  ac- 
tion, when  we  weep  at  a  diflurefsful  tale,  by  its  aflbciation  with 
this  nafal  duft, as  is  more  fufly  explained  in  Seft.  XVI.  8  j  yet  the 
quantity  of  tears  fecrcted  at  once  is  more  than  the  punfta  lacry-* 
malia  can  readily  abforb  i  which  (hews  tiat  tie  trntions  accafioned 
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iy  ajjhciatkns  are  frequently  more  energetic  than  the  original  tnationt^ 
by  ^hlch  thfy  ^veri  occaftomd.  Which  wc  fhall  have  occafion  to 
ilTcntion  hereafter,  ta  illiittra:c,  why  pains  frequently  cxift  in  a 
part  dift-ant  from  the  caufe  of  them,  as  in  the  other  end  of  the 
urethra,  when  a  ilo^ie  fHmuhtcs  the  neck  of  the  bladder.  And 
why  inJIammations  ir<^quetitly  arife  in  parts  diftant  from  their 
caufe,  as  tlic  g4tu  rofca  oi  drinking  people,  from  an  inflamed 
liver. 

The  inflammatiorr  of  a  park  is  generaHy  preceded  by  a  torpor 
or  quicfccnce  of  it  \  if  tills  exifts  in  any  larger  congeries  of  glands, 
as  in  the  Hvcrp  or  any  membranous  part,  as  the  ftomach,  pain 
J3  produced  and  chill  in  eft  in  confequence  ot  the  torpor  of  the 
ireftcls,  in  this  Gtuation  fometimes  an  inflammation  of  the  parts 
fuccceds  the  torpor ;  at  other  times  a  diftant  more  fcnfible  part  be- 
comes inflamed  ;  whofc  aftions  have  previoufly  been  aflbciated 
with  it :  and  ilic  torpor  of  the  firft  part  ceafes^  This  I  appre- 
hend ha(>peiis,  when  the  gout  of  the  foot  fucceeds  a  pain  of  the 
biJiary  du£t,  or  of  the  flomach.  Laftly,  it  fometimes  happens, 
tJiat  the  pain  of  vir^x  cxills  without  any  confequent  inflamma- 
tion of  the  affeclcd  part,  or  of  any  diftant  part  aflbciated  with  it, 
as  in  the  membranes  about  the  temple  and  eye-brows  in  hcmi- 
crania-,  and  in  thofe  pains,  which  occafioir  convulGons ;  if  this  * 
happens  to  gouty  people,  when  it  affefts  the  liver,  I  fuppofe  epi- 
leptic fits  are  produced  \  and,  when  it  aflfei^s  the  ftomach,  death 
is  the  confequence.  In  tliefe  cafes  the  pulfe  is  weak,  and  the 
extremities  cold,  and  fuch  medicines  as  ftimulate  the  quiefcent 
parts  into  a£lion,  or  which  induce  inflammation  in  them,  or  in 
any  diftant  part,  which  is  aflbciated  with  them,  cures  the  prcf- 
cnt  pain  of  torpor,  and  faves  the  patient. 

I  have  twice  feen  a  gouty  inflammation  of  the  liver,  attended 
^idi  jaundice  ;  the  patients  after  a  few  days  were  both  of  them 
a£Fe£ted  with  cold  fits,  like  ague  (its,  and  their  feet  became  af- 
fe^ed  with  gout,  and  the  inflammation  of  their  livers  ceafed^ 
It  is  probable,  that  the  uneafy  fenfations  about  tlic  ftomach,  andi 
indigeftion,  which  precedes  gouty  paroxvfms,  are  generally  ow- 
ing to  torpor  or  flight  inflamm,ition  of  the  liver,  and  biliary 
du£ls ;  but  where  great  pain  with  continued  flcknefs,  with  feeble  . 
pulfe,  and  fenfation  of  cold,  afie£):  the  ftomach  in  patients  debil- 
itated by  the  gout,  that  it  is  a  torpor  of  the  ftomach  itfelf,  and 
deftroys  the  patient  from  the  great  connexion  of  that  vifcus  with 
the  vital  organs.    See  Sedt.  XXV.  1 7. 
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OF  THE  STOlC&Ctf  'AND  INTESTINES. 


* 


i.  Cffwallowng  ottr  Jhd.     Ruminating  animals,     a.  AUton  of^ 
ihejiomach,     3.  ABion  of  tht  inieftints.     Initative  motions  con^^ 
ne9ed  ivitb  theft,     4.-  EffeBs  of  repletion.     5.   Stronger  a^n 
9f  the  flomach^  and  intejlines  from  tnore  fHmulating  food,     d*. 
Their  aBidh  inverted  hy  ^ill  greater  flimulu     Or  by  difgijftfut 
ideas.     Or  ky  ifolition,     ^,  Otheh  giands  lengthen  or  invert 
their  motions  by  fympathj,     8.   Vomiting  performed  hy  interval,  « 
9.   Inverfion  of  the  cutamous  abforbents,      10.  Increafedfecreticn  \ 
if  bile  and  ^pancreatic  juice,      1 1.  Inverfion  of  the  laBeals.      12. 
Andofthebile^uEis,    -  i 'J,  Cafe  of  a  cholera,      i  ^,  Farther  ac^ 
count  (f  the  inverfton  oflaEleats.       l§.    Iliac  paffton.     Valve  cf 
the  colon,      16,  Cure  of  the^liac  peffion,      17.  Pain  of  gulU 
flone  iifiinguifhed from  pain  of  the  flomach.     Gout  of  the  fomach 
from  torpor^  from  inflammation,     Intermittirif  ^ilfe  owing  to  in^ 
dig^ion.     To  overdo/e  of  foxglove.     Weak  pulfe  from  emetics, 
(       Death  from  a  blow  on  th^fiomach.     From  gout  of  thefomach, 

i.  The  throat,  ftomach,  and  inteftines,  may  be  confidercd  as  ■ 
©ne  great  gland ;  which  like  the  lacrymal  faclcabove  mentioned, 
neither  begins  nor  ends  in^the  circulation.  Though  the  aft  o£  ^ 
mailicacing  our  aliment  belongs  to  the  fenfitire  clafs  of  motions, 
for  the'plcafure  of  its  tafte  induces  the  mufcles  of  the  jaw  into 
aftion  ;  yet  the  deglutitioivof  it  when  maftigated  is  generally^ 
if  not  always,  an  irritative  mo{4on,  occafioned  by  the  application 
of  the  food  already  mafticatcd  to  the  origin  of  the  f  harinx  ;  in 
the  fame  manner  as  we  often  fjvallow  our  fpittie  widK>ut  attend- 
ing to  it. 

The  ruminating  clafs  of  animals  Jiavc  the  power  to  invert  the 

*niotion  of  their  gullet,  and  of  tlicir  nrft  ftonnach,  from  the  IHm- 

ulug  of  this  aliment,  when  it  is  a  little  further  prepared ;  as  is 

their  daily  praftice  in  chewing  the  cudt;  and  appears  to  the  eye 

"of  any  one,  who  attends  to  them,  whilll  they  are  employed  in 

this  iecond  maftication  of  their  food. 

rf  2.  When  our  natural  aliment  arrives  intb  the  ftomachj^this  or- 
gan is  (limulated  into  its  proper  vermicular  aftion  j  wl^ich  be- 
ginning at  the  upper  orifice  of  it,  and  terminating  at  the  loVc^^ 
one,  graduallymixes  together  and  pufhes  forwards  the  digefting 
xnaterials  into  the  in!ei\ine  beneath  it* 

At  ihia  fame  time  thif  glands,  that  fupply^e  gaftric  juices, 
which  arc  ncceffarv  tapromote  the  chemical  part  of  the  procefs 
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of  digeftion,  arc  ftimulitcd  to  diftharge  their  contained  fluids, 

^d  t<^  reparate  a*  further  fupply  frdhi  tivs  bloodrveftels  :  and  the  ^ 

la£l:eal3  or  lymphatics,  which  open  their  mouths  into  the  ftomach, 

^  are  ftimulated  intoa^j^onj  and  tstfce  up  (bmc  part  ofc  tac  digcfting* 

*    •-  materials*.  "  .  *  .  ^    * 

^  •  «  .  3.  The  remaiiidct  of  tRcfc  digefting  materials  is  carried  fbi^ 

r    •'  "^ards  into  the  upper' infeftities/ and  (Mmulales  thcm^inlb  theii^ 

♦     p^ftekic  ilioftion  fimifer  to  that  of  the  ftomach  ;  which  contin- 

ties  gradi^Ily  to  mix  the  changing  materials,  and  pafs  them  along 

'    through  the  vSlve  of  the  colon  lb  flii^cxcrctory  cn<f  of  this  greaf 

gland,  the  fphinfter  ani.  *    '  •* 

**      'The  digcllinjg  materfels  produce  a  flo^;^  of  bile,  and  of  pancre- 

I    '  atic  juice,  a«  they  pafs  along  the  duodenum, 'ty  ftimulating  the     *^ 

.  cxcretpry  dudls  of  the  liver  and  pattcreas,  which  terminate  ia 

.  -  tliat  inteftine :  ancf  other  branches  of  the  abfo^bent  or  fymphatic 

^ .  fyftem,  dalkd  lafteals,  ai?fe  excited  to  drink  up,  as  it  pafles,  thofc"^ 

» paKts  of  the  digeftin^  materials,  thftt  arc  proper  for  their  parpofe,- 

^  by  its  ftimulus  on  thei^  mouths. 

4.^*Whcn  th|  ft^ach  and  intcftines  ard  thus*  filled  with  their 
proper  food,  not  only  th€*tiotions  of  the  gaftric  glands,  the  pan- 
dreas,  liver,  and  laftcal  veflels,  areaiccited  into  aftron^  btit  at  A 
the  fame  time  the  whole  tribe  of  irritative  morions  are  exerted  * 
*- with  greater  encrcj^,  a  greatjjr  degree  of  warmth,  (j||our,  plump- 
nefs*,  and  moiflurc,  is  given  to  the  fkin  from  t^e  increafcd  aftioir 
0  of  thofe  glands  caljf d'  capillary  veflely;  pleafmrablc  fenfalion  is 
excited,  the  voluntary  motions  are  left  cafily  exerted, ^nd  at 
length  fufpcnded ;  and  fleep  fucceeds,  unlefe  it  bc*prevented  by 
the  Itimulus  of  filOTounding  objects,  •r  by  voluntary  exertion,  or 
by  an  acquired  habit,  yhi  A  w^  ^iginalfy  produced  by  qnc  or 
otherof  thjife  circuniftances,  as  is  explained  in  Secl^  XXL  onT 
Druiilfenneft.  *        * 

'   At  this  time  alfo,  as  the  blood-veffels  become  replete  withr 
chyle,  more  urine  is  feparatpd  into  the  bladder,  and  Icfs  of  it  is^ 

•  reabforbcd  ^  fnorc  \iiucus  poured  into  the  cellular  membranes,^ 
■  p  and  lefs  of  it  reabforbed  :  the  pulfe  beconjes  fuller,  anM  fofter, 

and  in  general  quicker.  •I'he  reafon  why  lefs  r.rin^  and  cellulate  ^ 

•  mucupis  abforbcd  after  a  full  meal  with  fufficicnt  drink  is  o^vfcig;     ' 
tp  the  Dlood-veflcls  being  fuller  :  hence  one  means  to  promote  ab- 
forpticn^isto  decreafe  the  refiftance  by  emptying  the^veflbls  b^ 
vept^eclion.     From  this  decreafcd  abfcrption  the  urine  becomes*' 
^le  as  well  as  copious,  aod  the  flcin  a]ipcar5  plump  as  well  as 
florid.  ,  '  ^  '     * 

Eiy  daily  repetiti6n  of  thefe*'movemen|^  they  ^11  bcccnne  con^ 
acfled  together,  0id  make  a  diurnal  ci^f  of  irritativft  a6Kon, 

*^  antf      , 
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and  if  one  of  tliis  chain  be  difturbed*  the  u4iote  is  liable  to*be 
put  into  diforder.     See  Scdi.  2CX.  on  Vertigo, 

5.  When  the  ftomachaRdintcftincs  receive  a  quantity  of  food, 
vliofe  (timulus  is  greater  than  uluaU  ail  the^  mottoas,  and  tho&   * 
of  the  glands  and  I^mpliatjcs,  aK  ftimulattdinto-ftronger  a^iom 
•than  ufual^  and  perform  their  offices  with  greater  vigour  and  in 
Je{?  time :  fuch  arc  the  #cdls  of  certaip  quHUtitic«  ofXpice  or  o|* 
tvinous  fpirit.  ,  ^  ^      .        ^  ' 

6.  Byt  if  the  <Juantity  or  duration  oT  thcfc  ftimuli  are  ftiU  '  * 
/        /urtber  increafed,  thi  ftomach  ^d  throat  are  ftinaulattfd  into  a    . 

motion,  whoie  direftion  is'^ntrary  to^the  nataral  one  ^ove  dc-     . 
fcribc^  aad  they  rcgi*rgitate  the  materials,  which  tliey  contai;i» 
.  inftea3ofea|frving4hen[^forwjirds.  This  retrograde  motion  of  the  ^ 
.♦  ^      ,ftomach  my  be  c^mp^red  tO'the  ftretchings  6f  wearied  limbs  the 
contrary  way,  and  is  well  elucidated  by  the  following  experiment.  ' 
■  *Look  cameftiy  ior  a  minute  or  two  on  an  area  an  inchfqiiare  of 
pink  filk,  placed  in  a  ftrongliffht,  the  eye  becomes  fatigued^,  the' 
colour  beccupies  faint,  aiyi  at  lengdi  vani{ne5,  ^or  the  fatigued ' 
eye  can  no  idnger  be  ftimulattti  into  cftreft  j^^tions  ;  then  on  • 
xlofing  .the  eye  a  green  fpeftrum  wili  appear  ih  it,  which  is  a 

fjcolour  direftiy  contrary  to  pink,  and  which  will  appear  and  dis- 
appear repeatedly,  like  the  efforts  in  vomiting.  See  Sedlioii 
2XIX.  II.  ,  ^  ^1 

Hence  all  Aofe  drugs,  which  by  their  bitter,  or  aftringent  ftiiu-' 
alius  incr^^  thq^dlion  of  the  ftomach,  as  camomile  and  white 
vitriol,  if  their  quantity  is  iwtreafed  above  a  certain  dofc  become 
xmetics. 

Thefe  inverted  motions  ^f  the  ftomach  ^nd  throat  are  geneiv 
^   ^      ^lly  producer  from  the  ftimulus  of  unnatural  food» and  are  att^d- 
^  -ed  with  the  fenfation  of  naufca  or  ficknfl^  :  but^asAis  fenfatioi^ 

as  again  conneded  witl**dn  idea  of  the  diftafteful  Topd,.  which 
induced  it ;  fo  an  idea  of  naufeous  food  will  alfo  fometimes  ex- 
cite the  a£lion  of  ,nauf^ ;  and  that  give  riCe  by  aiTociation  to  (he 
'inverfion  of  the  motioi^  df  the  ftoAach  and  throaw*  As  fomc, 
who  have  had  horfcrflefli  or  dogs-flefli  given  them  for  beef  or  mut- 
C  ton,  ate  £ud  to  have  vomited  many  bo^rs  afterwards,  when  th6y  ^ 

*  *  h^Ae  been  told  of  the  ;mpoCtion.  .     * 

It^beentoldof  aperlon,  whohadgainedavoluntarfcom-  ' 
'  4[nand  over  thefe  inverted  m^on^of  the  ftomach  and  throat,  an^   , 
fupjBorted  himfelf  by  exhibitinu  this  curiofity  to  the  public.     At 
^  '  fhele  exhibitions  he  fwallowed  a  pint  of  red  rou^  goofeberrJqj^ 

and  a  pint  of  ^hirc  fmooth  ones,  brdught  them  up  4n  fmall  par- 
cels into  his  mq;ttth»  and^ftoredthem  feparatcly  to  the  fpefta- 
^  tors^  who  called  for  icq  or  white  as  they  plc^bdi  till  the;  \iJioIe 

«rere  redelivered,      ^  '*  »  ' 

—    7  A^ 
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7.  ^  the  fame  time  thnt  thcfc  motions  of  the  ftomach  and 
throat  *c  ftimulated'into  inverfion,  fomc  of  the  other  irritative 
motions,  that  Ifad  acquiiled  mor^  immedifte  connexions  with  tlic 

^^  ilomack  as  thA  of  the  gaftric  glands^  are-ex^ited  into  ftronger 

adida  oy  thi>  aflcciation ;  and  fome  other  of  thefe  motions* 

which  arc  more  eafihr  excited,  as  thofe  of  the  gaftric  lymphatics , 

^re  inverted  by  their  ^ifociatton  with  tjfe  retrograde  motions  of 

'     .  Ae  uomac]i^n<i  reguVgiute  their  contents,  and  thus  a  greater 

*  quantity  of  mucus,  and  of  lymph,  or  chyle,  if  poured  into  the 

*    ftomach,  and  thrown  up  alon^frith  its  contents.  ^•'■ 

8.  Thffe  inverfons  of  the  motioiCof  the  ftomach  in  vomiting 
are  performed  by  intervals,  for  the  fame  re^foq  that  nuM  other 

^  motions  are  reciprocally  exerted  and  r^ayed$  foflfcluring  the 
*       time  of  exertion  thCTlimulus,  or  fenfatiot^f  whjfji  ^z^fcd  this  ex- 
ertion^ is  not  perceived  5  but  begins  to  b^puwceived  '^^in'f  at 
»        foon  %^  the  exertion  c^lbs,  and  is  fome  time  m  again  producing ' 
its  effe^l^.     As  exp]|ined  in  Seft.  XXXIV.  on  Volition,  where 
it  is  (hewnj  tlurtthe  contractions  of  the  fibres,  andj^e  fenfation 
*of  paiii,  which  ocoafroned  that  exertion,  cannot  cxiff  at  the  fame 
dme. .  The  exertion  ceafes'  from  another  caufe  alfo,  which  is  the 
%   cxhaufltJon  of  the  fcnforial  pc^er  of  the  jflrt,  and  thefe  two  caufes  ^ 
frequently  x)peT^te  together.  *  1 

9.  Af  the  times  of  thefe  inverted  eflrbrt^f  the  ftomach  not  on- 
Ivthe  lymphatics,  which  open  their  mouths  into  the  ftomach, 
mtt  thofe  of  the  fkin  alfoj  a^  for  a  time  invert^  :  fgi*  fweats  are' 
fometimea  puihed  out  d«ring  th«  eferts  of  vomiting  without  ai^ 

*    increafe  dt  heat.  * 

10.  But  if  by  a  greater  ftimulus  Uie  motions  of  the  ftomach 
are  inverted  ftill  moreviol^tly  or^ore  pcrmanenny,  the  duod- 
/^um  has  ii^  pcriftalti?  motions  inverted  at  the  fame  time  by 

^  their  aflbckition  with  thofe  of  the  ftomMi ;  and  the  bile  and  pan- 
creatic juice,  which  it  contains,  are  by  the  inverted  motions 
bf8ught  up  into  the  ftomac^y  and  difchai^cd^ng  with  its  con- 

pmc 


.♦ 


.tents ;  whik  a  greA  quantity  of  bild  arid^ncreatic  juice  is  pour 

ed  into  tKis  inteftin^^  as  the  glanch,  that  ftcftte  them,  arc  by 

'  ^  ttfcir  aflbciation  with  the  motions  of  the  intcftinc  exdted  ini^ 


ftronger  aftion  than  ufual.  •  •  %, 

I      *y .  Theother  iateftities  are  by  aiflbciation  excited  inj^ft  more 

,  p^v?erful  *aiwi,  while  the  lyii^hdfes,  that  open  their  mouths 

into  them,  fufFer  an  inverfion  of  th#ir  motions  correfpondii^  with 

the'^lymphaticij.ofthe  ftomach,  and  duodenum;  whidi  with  a 

part  of  the  abundantlfecretftn  of  bile  is  ^Ihri^  downwards,  an4 

contributes  both  ttf  ftinjulate  the  bowele,^  and  to  increafe  the  quan-> 

^.  tity  4f  tjie  cvacuati^s-     This  inverfion  of  the  motion  of  the  lyra- 

'    phatics  appears  from  the  quaqitiff  of  chyle,  whi|b  comes  aMrajr 
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by  ftools ;  which  is  othcrwife  abforbcd  a^  fooK  as  pr^ucet!, 
and  by  the  immcnfe  quantity  of  thin  fluidj  which  is  cvRu«cd 
along  with  it.  * 

12.  But  if  tic  ftimulu$,  which  inverts  the  ^|mach,J>e  ftill    *N 
more  powerful,  or  more  permanent,  it  fomctimcrhapp^s,  that 

the  motions  of  the  biliaiy  glands,  and  of  their  eiccrctory  duds, 
are  at  the  fame  time  inferted,  and  regurgitate  their  contained- 
bile  into  the  Wood-veffeJs,  as  appears  by  tKa  yclfowjcjour  of  the 
ikin,  and  of  the  ufine ;  and  it  js  probabie  the  panereatic  fecretion  * 
may  ftiffer  an  invcrfiofi  at  the  fame  time,  though  we  have  yet  no     . 
xnarkby  wliichthiscan  beifaertamed.  .  <     , 

1 3.  Mr.  ■■  ate  two  putrid  pigeons  out  of  a  cold  pigeon- 
pye,  and  dnml^  about  ^  pint  of  beer  and  ale  along  with  them, 
and  immc<|jatelygrodH  about  five  miles.     He  was  then  feized         * 
trith  vdljpking,  whjch  was  after  a  few  periods  Succeeded  by  mirg-f 
ing;  thefe  continued  alternately  for  two  hours  $  and  thei^rg- 

ing  continued  by  intervals  for  fix  or  eight  ^ouis  longer.     Du- 
ring this  tiai$  he  could  nqt  force  himfelf  to  drink^more  than  one 
pint  in  the  whole';  this  great  inability  to  drink  was  owing^o  the-  • 
uaufea,  or  inverted  motions  of  the  ftomack,  which  the  voluntary  ■ 

r exertion  of  fwallowing  ct>uld  fekkA  and  with  difEcuky  over-  !^ 
come  ;  yet  he  difchargcd  in  the  whole  at  leaft  fix  quarts ';  whence 
came  this  quantity  of  lR}uid  i  Firft,  the  contents  of  the  ftomach 
•were  emitedji  then  of  the  duodenum,  gall-bladder,  and  pancreas. 
l>y  vomitings  A^r  this  the  contentjof  the  lower  bowels  ;  then 
the  chjFle,  that  was  in  the  laf^eal  veflels,  and  in  the  receptacle 
of  chyle,  was  regurgitated  into  the  inteftines  by  a  retrograde  mo-  ' 
tion  of  thefe  vcfiels.  And  afterwards  the  mucus  difpofitcd  in  the 
cellular  membrane,  and  on  the  furf^e  of  all  the  other  menu 
branes,  feems  to  have  been  abforbed ;  and  with  the  fluid  abforb- 
cd from  the  air  to  have  b«»b  carried  by  their  rcfpeftiv^ymphat-^ 
ic  branches  by  the  increafed  energy  pf  their  natural  motions,  apd 
down  the  vifceral^mphatics,  or  la^ak,  by  the  inverfion  6f 
iheir  motions.  "^  .  #  -^ 

14.  It  may  ^e  difficult  to  mvent  etpeTi|;»fnts  to  ^emonftrate 
^  truth  of  tlm  inverfion  of  fome  branches  of  the  abforbent  fyt*    * 
tcim  and  increafed  aKforption  of  others  ;  but  the  analogy  of  thtfis 
vcflcls  t9  the  inteftinal  canal,'  and  the  fyntptoms  of  many  didafes, 

*jKnder  this  opinion  more  p«bbal%  than  many  other/ received 
opinions  of  the  animal-  ec(mewof* 

In  the  above  inftance,  after  the  yellow  cxcremcqt  was  voided, 
^  fluid  cea^  td  Idtk  any  fmell,  dnd  a||)eared  like  curdled 
milk,  and  then,  thinner  fl\^i<d,  aod  fome  mucus,^  were  etacuated  ;   - 
did  not  thefe  feem  to  partake  of  thechyle^  of  jthe  raucous  fluid 
^om  aU  the  ceUspf.thehody^  ai^MUy,  of  the  atruofpheric  moiC, 

^    ^  ^^...  ♦'.  turc? 
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tnrc  ?  j\Il  thcfc^fa£h  may  be  cafily  obferved  by  jmy  oac,  who 
takes  j/^riik  purge.  * 

15.  Where  the.  ftimulus  on  the  ftomach,  or  on  fomc  other 
/  *  part  of  the  int4||inal  canal,  is  ftlll  more  permanent,  not  only  the 
l8<ftcAl%efiels,  b^t  the  whole  canal  itfclf,  becoroes  inverted  from 
its  aflbeiations  :  thU  is  the  iliac  paflion,  in  whiA  all  the  fiuida 
jgacntioficd  above  arc  xhrown  up  by  tlic  mouth.  At  this  time 
the  valv^  ip  thecoloc,  from  the  inverted  motbns  of  that  bowel, 
and  the  inverted  aftiou  .of  this  living  valve,  doos  xiot  prevent  the 
legfrgitation  of  its  CQptects. 

Tl^e  ftruiflurc  of  .this  valve  i^^j  be  rcprcfcutcd  by.  a  flexitc 
fcatncrn  pip?e  ft^ndl»g  up  from  the  bottom  of  a  vcflej  of  water : 
i^  Gde^collapfe  by  the  prcfTure  of  the  ambient  fluid,  as  a  fmaU 
^  part  of  that  flui'd  pafles  through  it  j  but  if  it  has  a  living  powcr^ 
%nd  by  its  invert^  a£lion  keeps  itfelf  open,  it  become^  like  a 
Tigid^pipe,  and  will  admit  the  whole  liquid  to  pafs»  ^e  $e£l- 
XXXIX2.5.  .. 

In  this  cafe  Ac  patient  is  averfe  to  drink,  from  the  conftant 

wtverftsn  of  the  motions  of  the  ftomach,  atid  yet  many  quarts 

J      are  daily  ejefted  from  the  ftomach,  which  at  length  fmell  of  ex-r 

^    crement,  and  at  laft  feem  to%e  only  a  thin  mucilaginous  or  aquc* 

^  ous  liquor. 

•  From  whence  is  it  pofflblCjAat  tjiis  great  quajitity  of -fluid  for 

ratny  fucceflive  days  can  be  fuppUed,  after  the  cells  of  the  body 

lllive  given  up  their  fluids7j)Ut  from  the  atn«>fphere  ?     Whei^ 

the  cutaneous  branch  of  abtorbents  a6ls  with  uanatural  (trength, 

^     it  is  probable  the  it|f  eftlnal  branch  has  its  motions  inverted,  and 

thus  a  fluid   is   fuppHed  without  entering  the  arterial  fyftem. 

Could  oiling  or  painting  the  ikin  give  a  «heck  to  this  difeafe  ? 

So  when  the  ftomsch  has  its  motions  inverted,  the  lymphatics 
of  the  ftoyach,  which  are  moft  ftri£l|y  aflbciated  with  it,  invert 
their  motions  at  the  fan>c  time.  But  the  mQre  diftant  branches 
of  lymphatics,  wliich  are  jgfs  ftriftly  3tnbcia^|^  with  it,  aA  with 
^  incrcrfed  energy  j  %s  the  cutaneous  lymphatics  in  the  c}iolera,  of 
iliac  paflion,  above  ^dcribed.  And  other  irrilat^fe  motions  be- 
come decreafed,  as  the  pulfations  of  the  artei;ies,  from  the  tttn^ 
derivation  or  exhauftion  of  the  fenfovlal  ppv^r. 

Sometimes  when.ftremger  vomiting  takes  place  the  more  diff 
tant  brarl^hesof  the  lymphai^  fyftem  invest  their  motions  with  * 
thofe  of  the  ftomach,  and  I00&  ilools  are  produced,  and  cold 
fwcats. 

So  wh^  tho  la£l|^s  have  their  motiMs  inveigled,  as  during 

%^  tJif  oper^ion  pf  ftrong  purges,  the  urinary  and  cutaneous  ahi 

fDrbenrs^havc  their  motions  mercafcd  to  fupply  the  want  of  flu- 

id  in  the  blooH,  as  in  great  thir|t  j  but  after  a  meal  with  fufli- 

,   •         ^  •.-''"•  ciedt  ^ 
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ricnt  potation  the  urine  is  pale,  that  is,  the  urinary  ab%bems 
juS  weakly,  no  fupply  of  water  being  want^  for  the  blood. 
And  when  the  inteltinal  abforbcnts  att  tea  violently,  as  Tirhen 
too  great  quantities  of  fluid  have  been  drunk,  the\irinary  •bforb-' 
tnts  invert  then:  motions  to  carry  off  the  fuperfluity,  which  is 
anew  circuniftance  of  aflbciation,  and  a  temporary  diabetes  fu*^ 
pcnrenes.  .  '* 

16.  Ihavd  had  the  opportunity  of  feeing  four  patients  in  the 
Hiac  paffion,  where  the  ejefted  material  fmeMcd  and  looked  Hkd 
excrement.  Two  of  thefe  were  fo  exhaufted  at  the  time  I  tw 
thcin,  Aat  more  Mood  couid  not  be  taken  from  them,  and*ai 
their  pain  had  ceafed,  and  they  continued  to  vorhii  up  every 
thing  which  they  drank,  I  fufpeded  that  a  mortification  of  the' 
bowel  had  already  taken  place,  and  as  they  were  both  wometi-  • 
advanced  in  life,  and  a  mortification  is  produ^fed  with  lef^rc* 
ceding  pain  in  old  and  weak  people,  tKefe  both  died.  The- 
<>thcr  two,  who  were  both  yoiing  men,  had  ftill  prf^n  and  ftrength 
fufficieftt  for  further^vcnefeftion,  and  they  neither  of  thern  had 
«iy  appearance  oi  hemra,  both  recovered  by  repeated  bleedjng, 
smd  a  fcfuplc  of  calomel  given  to  qne,  and  half  a  dram  to  the.     < 

.  other,  inverjr  fmall  pills:  the  ufual  means  of  clyfters,  andj^ 
purges  joined  with  opiates,  had  been  iijpV^n  attempted.  I  ha^  \ 
thought  an  ounce  or  two  of  6rude  mercury  in  lefs  violent  difcaf^ 
^  cs  of  this  kind  has  been  of  ufe,  by  #ontributt»ig  to  Ttftg^e  ix^ 
flatural  motion  to  fome  part  of  the  inteftinal  canal,  either  ^y  its 
weight  or  ftimulifs  ;  and  that  hence  the  whole  tube  recovered  its 
ttfual  affbciations  of  progreffive  periftaltic  Tkotion.  I  have  in 
Arec  cafes  ^feen  crude  mercury  given  in  fmaH  dofes,  as  oii^of 
two  omiccs  twice  a  day,  Bfejyc  grrat  effe£l  in  ftopping  pertinacious 
■Vomitings, 

^17.  Befides  the  affeftions  above  defcribed,  the  ftomtch  is  lia- 
ble, like  many  other  memjif  anes  of  the  body,  to  torpor  without 
confcquent  inflamUfetion  :  as  happen*to  the  membranes  f  bout 
tkc  headki  fome  cafes  of  hemicrania,  or  in'gieneral  head-ach.  * 
This  torpor  of^thfe  ffomach  is  attended  \iilh  indlgeftion,  and 
doiAtequcnt  flatulency,' and  with  pain,  which  is  ufually?%alled  thef  *» 
cramp  of  the  ftomach,  and  is  rclievable  by  aromatics,  eflcntU 
^oils,  alcohol,  or  opium.  ^  ^ 

X^c  intrufipn  of  a  |[alI^fton«  into^the  com«on  bile-cfuft  from 
tfee  gall-bladder  fs  fomttimes  miftaken  for  a  pain  of  the  ftomach, 
as  neithet  of  them  is  amended  with  fever  •,  but  in  the  paffagc  of 
a^Il-ftone,  the  pain  is  confined  to  a  lefs  fpSce,  whicf^s  cxaft« 
Jy  where  the  ^Wmmon  bile-dufl:  enters   the  •duodenum>  as  ex-  * 

Uphincd  in  Seftion  XXX.  3.     Whereas  in  this  gaftrodynia  the 
'    pain  is  diflfiifcd  met  the  whole  flbmach ;  and,  like  other  difeafes 

*    *^  /  *  .  *        **  *,   from   • 
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from  torpor,  the  pulfe  is  weaker,  and  the  extremities  colder,  zni 
the  general  debility  greater,  than  in  the  pallage  of  a  g.ill-ilone  ^ 
for  in  the  former  the  debility  is  the  confequence  of  the  pain,  iu 
the  latter  it  is  the  caufe  of  it. 

Though  the  fivft  fits  of  the  gout,  I  believe,  eommencc  with 
a  torpor  of  the  liver ;  and  the  ball  of  the  toe  becomes  itiflamed 
iuftcad  of  the  membranes  of  the  liver  in  confequcnec  of  this  tor- 
por, as  a  coryza  or  catarrh  frequently  fucceeds  a  long  cxpofurc 
of  tlic  feet  to  cold,  as  in  fnow,  or  on  a  moift  brick-floor ;  yet  in 
old  jbr  exhaufted  conftitutions,  which  have  been  long  habituated 
to  its  attacks,  it  fomecimes  commences  with  a  torpor  of  the  ftom- 
ach,  and  is  transferable  to  every  membrane  of  the  body.  When 
the  gout  begins  with  torpor  of  the  ftomach,  a  painful  fenfatioa 
•of  cold  occurs,  which  the  patient  compares  to  ice,  with  weak 
pulfe,  cold  extremities,  and  ficknefs ;  this  in  its  llighter  degree  is 
rclievable  by  fpice,  wine,  or  opium  ;  in  its  greater  degree  it  is 
fiicceeded  by  fudden  death,  which  is  owing  to  the  fympathy  of 
the  ftomach  with  the  heart,  as  explained  below. 

If  iHt  ftomach  becomes  inflamed  in  confequence  of  this  gouty 

•-^    torpfir  of  it,  or  in  confequence  of  its  fympathy  with  fome  oth- 

'     jSf  part,  the  danger  is  lefs.     A  ficknefs  and  vomiting  continues 

^'tnany  days>  or  even  weeks,  the  ftomach  rejecting  every  thing 

ftmiulant,  even  opium  or'"* alcohol,  (together    with   much  vifcid 

*■     mucus  i  U^  the  i^flammat^n  at  kngth  ceafes,  as  happens  when 

other  ibembranes,  as  thofe  of  the  joints,  are  the  feat  of  gouty  in* 

flammation ;  as  obferved  in  8eft.  XXIV".  2.  8» 

The  fympathy,  ^r  aflbciation  of  motions,  between  thofe  of 

tiie  ftomach  and  thofe  of  the  heart,  is  evinced  in  many  difcafes. 

Firft,  many  people  arcoccafionally  afFefltqpd  with  an  inteVmiflion  of 

their  pulfe  for  a  few  days,  which  then  ceafcs  again.   In  this  cafe 

there  is  a  ftop  of  the  motion  of  the  heart,  and  at  the  fame  time  a 

tendency  to  eruftation  from  the  ftomach.   As  foon  as  the  patient 

feels  a  tendency  to  the  intermiiHion  o^lhe  mfction  of  his  heart,  if 

te  voluntarily  brings  up  wind  from  his  ftonr»ch,  the  i\op  of  the 

heart  does  not  occur.    From  hence  I  conclude  that^he  ftop  of  di- 

^  geftion  is  ^e  primary  difeafe  ;  and  that  air  is  inCtantly  generated 

from  the  aliment,  which  begins  to  fifrment,  if  the  digeftive  pro- 

«    cefs  is  impeded  for  a  ihoment,  (fee  Seft.  XXIII.  4.)  •,  and  that  tlie 

'*  ilop  of  thcheartisin^confequence  of  the  aflbtiation  of  the  motions 

of  thefe  vifcera,as  explained  in  Seft.  2&XV.   1.4.;  but  irUie 

little  air,  which  is  inftantly  generated  during  the  tempon^y  torpor 

of  the  ftogiach^be  evacuated,  the  digeftion  recommences,  and  the 

-  temporary  torpor  of  the  heart  docs  not  follow.    .One  patient, 

whom  Il;jtelyfaw,  and  who  had  been  five  or   fix  days  m^ch 

troubled  with  this  intcrmiffion  of  a  pulfation  of  his  heart,  and 

«  •  who 
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who  had  hcmicrania  with  fome  fever,  was  irrimefliately  relieved 
from  them  all  by  lofing  ten  oun-'cs  of  blood,  which  had  what  is 
termed  an  inflammatory  cruJl  on  it. 

Another  inftance  of  this  alTocir.tion  between  the  moticns  of 
the  ftomach  and  heart  is  evinced  by  the  exhibition  of  nn  over 
dofc  of  foxglove,  which  induces  an  incelTant  vomitinfT)  which  is 
attended  with  very  How,  and  fomc^lmes  intermutin:!  puifc. — • 
Which  continues  in  fpite  of  the  exhibition  of  wine  *nrl  opium 
for  two  or  three  days.  To  the  fame  riTociation  muft  be  -I'sxi^ 
bed  the  weak  pulfc,  which  conllantly  att  nds  the  cxhihltion  of 
emetics  during  their  operation.  And  alio  the  fiuMt-n  (ieal^!-, 
which  have  been  occafioned  in  boxing  by  a  blow  on  r'l?  il.  in- 
ach  ;  and  laftly,  thefudden  death  of  thofe,  who  nave  b*rn  Iomot 
debilitated  by  the  gout,  from  the  torpor  of  the  ftom.Kh.  .Sec  * 
ficd.  XXV;  I.  4. 
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SECT.     XXVI. 

OF  THE  CAPILLART  GLANDS  AND  MEMBRANES.  • 

J.  I.  The  capillary  veffels  are  glands.  2*  Their  excretory  duffr^ 
Experiments  on  the  mucus  of  the  intejlinesy  abdomen^  cellular  mem-* 
brane^  and  on  the  humours  of  the  eye.  3 .  Scurf  on  the  headf  cough^ 
catarrhidiarrhoeay  gonorrhoea^  4.  Rheumattfm^  Gcut,  Lep^ 
rofy*  II.  I .  The  mojl  minute  membranes  are  unorganised,  a. 
Larger  membranes  are  compefed  ofthedu&s  of  the  capillaries  ^  and 
the  mouths  of  the  abforbents.  3.  Mucilaginous  fluid  is  pcreted 
on  their  fuffaces*     III.   Three  kinds  of  rheumatifm. 

1.  I .  The  capillary  veflcls  arc  lite  all  the  other  glands  except 
the  abforbent  fyftem,  inafmuch  as  they  receive  blood  from  the 
arteries,  feparate  a  fluid  firom  it,  ^id  return  the  remainder  by  * 
the  veins. 

2.  Thia  fcries  of  glands  is  of  die  moft  extenfive  ufe,  as  their 
excretory  dufts  open  on  the  whole  external  fkin  forming  its  per- 
fpirative  pores,  and  on  the  internal  furfaces  of  every  cavity  of 
rfie  body.  Their  fecretion  on  the  (kin  is  termed  infenfible  per^ 
fpiration,  which  in  heal  A  is  in  part  reabforbed  by  the  mouths 
of  the  lymphatics,  and  in  part  evaporated  in  the  air  ;  the  fecre- 
tion on  the  membranes,  which  line  the  larger  cavities  of  the 
body,  which  have  external  openings,  as  the  mouth  and  inteftinal 
canal,  is  termed  mucus,  but  is  not  however  coagulable  by  heat  ; 
and  the  fecretion  pn  the  membranes  of  thofe  cavities  of  the  body^ 
which  have  no  external  openings,  is  called  lymph  or  water,  as 
in  the  cavities  of  the  cellular  membrane,  and  of  the  abdomen  j 
this  lymph  however  is  coagulable  by  the  heat  of  boiling  water. 
Some  mucus  nearly  as  vifcidas  the  white  of  egg,  which  was  dif-^ 
charged  by  ftool,  did  not  coagulate,  though  I  evaporated  it  to  one 
fourth  of  the  quantity,  nor  did  the  aqueous  and  vitreous  humours 
of  a  flieep's  eye  coagulate  by  the  like  experiment ;  but  the  fe- 
rofity  from  an  anafarcous  leg,  and  that  from  the  abdomen  of  a 
dropfical  perfon,  and  the  cryftalline  humour  of  a  flieep's  eye, 
coagulated  in  the  fame  heat. 

3.  When  any  of  thefe  capillary  glands  are  ftimulatcd  into 
greater  irritative  aftions,  than  is  natural,  they  fecrcte  a  more 
copious  material  \  and  as  the  mouths  of  the  abforbent  fyftem^ 
which  open  in  their  vicinity,  are  at  the  fame  time  ftimulated  in- 
to greater  adtion,  the  thinner  and  more  faline  part  of  the  fecre- 
ted  fluid  is  taken  up  again  ;  and  the  remainder  is  not  only  more 
copious  but  alfo  more  vifcid  than  natural.     Tlu6  is  more  or  lefs 
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trouWefomc  or  noxious  according  to  the  importance  of  the  func- 
tions of  the  part  affe<fted  :  on  the  Ikin  and  bronchia,  where  this 
fecretion  ought  natAiraUy  to  evaporate,  it  becomes  fo  vifcid  as  to 
adhere  to  the  membrane  ;  on  the  tongiae  it  forms  a  pellicle, 
which  can  with  difficuhy  be  fvraped  off;  produces  the  fcurf  on 
the  heads  of  many  people  ;  and  the  mucus,  which  4s  fpit  up  by 
others  in  coughing.  On  the  noftrils  and  fauces,  when  the  fe- 
cretion  of  thefe  capillary  glands  is  increafed,  it  is  termed  fimple 
catarrh  ;  when  in  the  inteftines,  ainucous  diarrhoea  ;  and  in  the 
urethra,  or  vagina^  it  has  the  name  of  gonorrhoea,  or  fluor  albus. 

4.  When  thefe  capiHary  glands  become  inflamed,  a  dill  more 
vifcid  or  even  cretaceous  humour  is  produced  upon  the  furfaces 
of  the  membranes,  which  is  the  caufe  or  the  efFcft  of  rheumat- 
ifm,  gout,  leprofy,  and  of  hard  tumours  of  the  legs,  which  arc 
generally  termed  fcorbutic  j  all  which  will  be  treated  of  here* 
after. 

II.  I.  The  whole  furface  of  the  body,  with  all  its  cavities  and 
contents,  arc  covered  with  membrane.  It  lines  every  vcflel, 
forms  every  cell,  and  binds  together  all  the  mufcular  and  per- 
haps the  dfleous  fibres  of  the  body  ;  and  is  itfelf  therefore  prob- 
ably a  (impler  fubftance  than  thofe  fibres.  And  as  the  contain- 
ing veffek  of  the  body  from  the  largeft  to  the  leaft  are  thus  lined 
and  connefted  with  membranes,  it  follows  that  thefe  membranes 
them felvcs  con fift  of  unorganized  materials. 

For  however  fmall  we  may  conceive  the  diameters  of  the 
minuted  veflels  of  the  body,  which  efcape  our  eyes  and  glafles, 
yet  thefe  veflels  muft  confift  of  coats  or  fides,  which  are  made 
up  of  an  unorganized  material,  and  which  are  probably  produ- 
ced from  a  gluten,  which  hardens  after  its  produftion,  like  the . 
filk  or  web  of  caterpillars  and  fpiders.  Of  this  material  confift 
tfie  membranes,  which  line  the  (hells  of  eggs,  and  the  fliell  itfelf, 
both  which  are  unorganized,  and  are  formed  from  mucus,  whidh 
hardens  after  it  is  formed,  either  by  the  abforption  of  its  more 
fluid  part,  or  by  its  uniting  with  fome  part  of  the  atmofphere. 
Such  is  alfo  the  production  of  the  (hells  of  fnails,  and  of  fliell- 
fi(h,  and  I  fuppofe  of  the  enamel  of  the  teeth. 

2.  But  though  the  membranes,  that  compofc  the  fides  of  the 
moft  minute  veflels,  are  in  truth  unorganized  materials,  yet  the 
larger  membranes,  which  are  perceptible  to  the  eye,  feem  to  be 
compofedof  an  intertexture  of-the  mouths  of  the  ablbrbent  fyf- 
tem,  and  of  the  excretory  dudts  of  the  capillaries,  with  their  con- 
comitant arteries,  veins,  and  nerves  :  and  from  this  conilruftioa 
it  is  evident,  that  thefe  membranes  mufl:  poflefs  great  irritability 
Jo  peculiar  ftimuli,  though  they  are  incapable  of  any  motions, 
tbat  are  vifible  to  the  naked  eye  :  and  daily  experience  fiicws  us, 
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that  in  their  inflamqd  ftate  they  have  the  greateft  fenfibility  to 
pain,  ar»  in  the  pleurify  and  paronychia. 

3.  On  all  thcfe  membranes  a  mucilaginous  or  aqueous  fluid  i$ 
fecreted,  which  raoiftens  and  lubricates  their  furfaces,  as  wa$ 
explained  in  Seftion  XXIII.  2.  Some  have  doubted,  whether 
this  mucus  is  fcparated  from  the  blood  by  an  appropriated  fet  of 
glands,  or  exudes  through  the  membranes,  or  is  an  abrafion  or 
deftruclion  of  the  furface  of  the  membrane  itfelf,  which  is  con- 
tinually repaired  on  the  other  fide  of  it,  but  the  great  analogy 
between  the  capillary  veflels,  and  the  other  glands,  countenances 
the  former  opinion  j  and  evinces,  that  thefe  capillaries  arc  the 
glands,  that  fecrete  it  j  to  which  we  muft  add,  that  the  blood  in 
pafTing  thefe  capirlary  veflels  undergoes  a  change  in  its  colour 
from  florid  to  purple,  and  gives  out  a  quantity  of  heat  j  fron:^ 
whence,  as  in  other  glands,  we  muft  conclude  that  fomething 
is  fecreted  from  it. 

III.  1  he  feat  of  rhcumatifm  is  in  the  membranes,  or  upon 
them  ;  but  there  arc  three  very  difl:inft  difeafes,  which  com» 
monly  are  confounded  under  this  name.  Firft,  when  a  mem- 
brane becomes  afli'eded  with  torpor  or  inadlivity  of  the  vefleU 
which  compofe  it,  pain  and  coldnefs  fucceed,  as  in  the  hemicra* 
Ilia,  and  other  head-achs,  which  arc  generally  termed,  nervous 
rheumatifm  ;  they  cxift  whether  the  part  be  at  reft  or  in  motion, 
and  are  generally  attended  with  other  marks  of  debility. 

Another  rheumatifm  is  faid  to  cxift,  when  inflammation  and 
fwelling,  as  well  as  pain,  afiicfc  fome  of  the  membranes  of  the 
joints,  as  of  the  ancles,  wrifls,  knees,  elbows,  and  fomctimes  of 
the  ribs.  This  is  accompanied  with  fever,  is  analogous  to  pleu- 
rify and  other  inflammations,  and  is  termed  the  acute  rheu- 
matifm. 

A  third  difeafe  is  called  chronic  rheumatifm,  which  is  diftin- 
guifhed  from  that  firft  mentioned,  as  in  this  the  pain  only  af- 
fefts  the  patient  during  the  motion  of  the  part,  and  from  the 
fecond  kind  of  rheumatifm  above  defcribcd,  as  it  is  not  attend- 
ed with  quick  pulfe  or  inflammation.  It  is  generally  believed 
to  fucceed  the  acute  rheumatifm  of  the  fame  part,  and  that  fomc 
coagulable  lymph,  or  cretaceous,  or  calculous  material,  ha» 
been  left  on  the  membrane  j  which  gives  pain,  when  the  muf- 
cles  move  over  it,  as  fome  extraneous  body  would  do,  which  was 
too  infoluble  to  be  abforbed.  Hence  there  is  an  analogy  be- 
tween this  chronic  rheumatifm  and  the  difeafes  which  produce 
gravel  or  gout-ftones ;  and  it  may  perhaps  receive  relief  froni ' 
Sie  fame  remedies,  fuch  as  aerated  fal  foda. 
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OF    HiEMORKHAGESr 

J.  The  veins  are  abforbent  veJ/hU*  I.  H^morrhagiS from  tnflofiH 
mation,  dife  of  hatmrrkagefrom  the  kidney  cured  by  cold  bathing* 
Cafe  of  hemorrhage  frojn  the  mfe  ^ured  by  cold  immerfion*  U. 
Hemorrhage  front  venous  faral^is.  Of  piles.  Black  Jiools. 
Petechia,  Confumption.  Scurvy  of  the  lungs,  Blacinefsofthf 
face  and  eyes  in  epileptic  fits.  Cure  of  hemorrhages  from  venous 
inabdity, 

I.  As  the  imbibing  mouths  of  the  abforbent  fyftem  alreadf 
dcfcribed  open  on  the  furfacc,  and  into  the  larger  cavities  of  the 
body,  fo  there  is  another  fydem  of  abforbent  veflelsj  which  are 
not  commonly  efteemed  fuch,  I  mean  the  veins».  which  take  up 
the  blood  from  the  various  glands  and  capillaries,  after  their  prop- 
er fluids  or  fecretions  have  been  feparated  from  it* 

The  veins  refemble  the  other  abforbent  veflels  5  as  the  progreC- 
iion  of  their  contents  is  carried  on  in  the  fame  manner  in  both^ 
they  alike  at^forb  their   appropriated  fluids*  and  hare  valves  to 

t>revent  its  regurgitation  by  tl^  accidents  of  mechanical  vio- 
ence.  This  appears  firft,  becaufe  there  is  no  pulfation  in  the 
very  beginnings  of  the  veins,  as  is  feen  by  microfcopes  ;  which 
mud  happen*  if  the  blood  was  carried  into  them  by  the  a£Uons 
of  the  arteries.  For  though  the  concurrence  of  various  venous 
ftreams  of  blood  from  difi*erent  diftances  muft  prevent  any  pul- 
fation in  the  larger  branches,  yet  in  the  very  beginnings  of  all 
thefe  branches  a  pulfation  muft  unavoidably  exift,  if  the  circula- 
tion in  them  was  owing  to  the  intermitted  force  of  the  arteries. 
iSecondiy,  the  venous  abforptlon  of  blood  from  the  penis,  and 
from  the  teats  of  female  animals  after  their  eredion,  is  ftill  more 
fimilar  to  the  lymphatic  abforptiqn,  as  it  is  previoufly  poured  in- 
to cells,  where  all  arterial  impulfe  muft  ceafe. 

There  is  an  experiment,  which  feems  to  evince  this  venous 
abforptioq,  which  confifts  in  the  external  application  of  a  ftimu- 
)us  to  the  lips,  as  of  vinegar,  by  which  they  become  inftantly 
pak  ;  that  is,  the  bibulous  mouths  of  the  veins  by  this  ftimulu$ 
are  excited  to  abforb  the  blood  fafter,  than  it  can  be  fupplied  by 
the  ufual  arterial  exertion.    SecSeft.  XXIII.  5. 

I.  There  are  two  kinds  of  haemorrhages  frequent  in  difcafes, 
one  is  where  the  glandular  or  capillary  aftion  is  too  powerfully  ex^ 
crted,  and  propels  the  blood  forwards  more  haftily,  than  the  veins 
can  abforb  it  \  and  the  other  is>  where  the  abforbent  power  of 

the 
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the  veins  is  dixniniihed;  or  a  branch  of  them  is  become  total1|' 
paralytic. 

The  former  of  thefe  cafes  is  known  by  the  heat  of  the  part, 
and  the  general  fever  or  inflammation  that  accompanies  the  haenv^ 
orrhage.  A  hscmorrhagc  from  the  nofe  or  from  the  lungs  is 
ibmetimes  a  crifis  of  inflammatory  difeafes,  as  of  the  hepatitis 
and  gout,  and  generally  ceafes  fpontancoufly,  when  the  veffcls 
are  confiderably  emptied.  Sometimes,  the  haemorrhage  recurs' 
by  daily  periods  accompanying  the  hot  fits  of  fever,  and  ccafing 
in  the  cold  fi^s,  or  in  the  intermiffions  5  this  is  to  be  cured  by  re- 
moving the  febrile  paroxyfms,  which  will  be  treated  of  in  their 
place.  Othcrwife  it  is  cured  by  venefeclion,  by  the  internal  or 
external  preparations  of  lead,  or  by  the  applicatioaof  cold,  with 
an  abilemious  diet,  and  diluting  liquids,  like  other  inflammations. 
Which  ky  inducing  a  quiefcence  on  thofe  glandular  parts,  that 
arc  afFefted^  prevents  a  greater  quantity  of  blood  from  being 
protruded  forwards,  than  the  veins  are  capable  of  abforbing. 

Mr.  B ' —  had  a  hemorrhage  from  his  kidney,  and  parted 

with  not  lefs  than  a  pint  of  bleed  .^  day  (by  conjefture)  along 
with  his  urine  for  above  a  fortnight :  venefeftions,  mucilages, 
balfams,  preparations  of  lead,  the  bark,  alum,  and  dragon's  blood, 
opiates,  witi  a  large  blifter  on  his  loins,  were  feparately  tried,  in 
krge  dofes,  to  no  purpofe.  He  was  then  dirfefted  to  bathe  in  a 
cold  fpring  up  to  the  middle  of  his  body  only,  the  upper  part  be- 
ing covered,  and  the  hemorrhage  diminiftied  at  the  firft,  and 
ceafed  at  the  fecond  immerfion* 

In  this  cafe  the  external  capillaries  were  rendered  quicfcent  by 
the  coldnefs  of  the  water,  and  thence  a  lefs  quantity  cf  blood 
was  circulated  through  them  5  and  the  internal  capillaries,  or 
other  glands,  became  quiefcent  from  their  irritarivc  aflTociations 
with  the  external  ones  ;  and  the  haemorrhage  was  flopped  a  fuf- 
ficient  time  for  the  ruptured  veflfels  to  contraft  their  apertures, 
or  for  the  blood  in  thofe  apertures  to  coagulate. 

Mrs.  K    ■  had  a  continued  hemorrhage  from  her  nofe 

for  feme  days ;  the  ruptured  veflel  was  not  to  be  reached  by  plugs 
up  the  noftrils,  and  the  fenfibility  of  her  fauces  was  fuch  that 
nothing  could  be  borne  behind  the  uvula.  After  repeated  vene- 
fefiion,  and  other  common  applications,  flie  was  direfted  to  im- 
mcrfe  her  whole  head  into  a  pail  of  water,  which  was  made  cold- 
er by  the  addition  of  feveral  handfuls  of  fait,  and  the  hemorrhage 
immediately  ceafed,  and  returned  no  more  ;  but  her  pulfe  con- 
tinued hard,  and  flic  was  necelfitatcd  to  lofe  blood  from  the  arm 
on  the  fucceeding  day. 

Query,  might  not  the  cold  bath  inftantly  flop  hemorrhages 
from  the  lungs  in  inflammatory  cafes  ? — ^for  the  fliortnefs  of 

breath 
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breath  of  thofe,  who  go  fuddenly  into  cold  water,  is  not  owingi 
U)  the  accumulation  of  blood  in  the  lungs,  but  to  the  quiefcence  of 
the  pulmonary  capillaries  from  adbciat^on,  as  explained  in  Sec^ 
tion  XXXIL  3.  2. 

II.  The  other  kind  of  haemorrhage  is  known  from  its  being  at- 
tended with  a  weak  pulfe,  and  other  fymptoms  of  general  debil- 
ity, and  very  frequently  occurs  in  thofe,  who  have  diieafed  liversy 
owing  to  intemperance  in  the  ufe  of  fermented  liquors.  Thefe 
conftitutions  are  (hewn  to  be  liable  to  paralyfis  of  the  lymphatic 
abforbents,  producing  the  various  kinds  of  dropiies  in  Sedion 
XXIX.  5.  Now  if  any  branch  of  the  venous  fyftem  lofes  its 
power  of  abforption,  the  part  fwells,  arid  at  length  burfls  and 
difcharges  the  blood,  which  the  capillaries  or  other  glands  circu- 
late through  thern^ 

It  fometimes  happens  that  the  large  external  veins  of  the  leg» 
burft,  and  e£Fufe  their  blood  9  but  this  occurs  moft  frequently  in 
the  veins  of  the  inteftines,  as  the  vena  porjtarum  is  liable  to  fuf- 
fer  from  a  fchirrus  of  the  liver  oppofing  the  progrefhon  of  the 
blood,  which  is  abforbed  from  the  inteftines.  £Eence  the  piles 
are  a  fymptonv  of  hepatic  obftrudlion,  and  hence  the  copious  dif- 
<jxarges  downwards  or  upwards  of  a  black  material,  which  has 
been  called  melancholia^  or  black  bile ;  but  is  no  other  than  the 
Hood,  which  is  probably  difcharged  from  the  veins  of  the  intef- 
tines. 

J.  F.  Meckel,  in  hisExperimenfca  deFinibu$Vaforum,publi{faed 
^  Berlin,  1772,  mentions  his  difcovery  of  a  communication  of 
a  lymphatic  veflcl  with  the  gaffaric  branch  of  the  vena  portarum* 
It  is  pof&ble,  that  when  the  motion  of  the  lymphatic  becomes 
Tetrograde  in  fome  difeafes,  blood  may  obtain  a  paffage  into  it, 
where  it  anaftomofes  with  the  vein,  and  thus  be  poured  into  the 
intellines.  A  drfcharge  of  blood  with  the  urine  fometimes  at- 
tends diabetes^  and  may  have  its  fource  in  the  lame  manner. 

Mr.  A ,  who  had  been  a  hard  drinker,  and  had  the 

gutta  rofacea  on  his  face  and  breaft,  after  a  ftroke  of  the  palfy 
▼oided  near  a  quart  of  a  black  vifcid  material  by  (tool :  on  diluting 
it  with  water  it  did  not  become  yellow,  as  it  mlift  have  done  i£ 
it  had  been  infpiflated  bile,  but  cominued  black  like  the  grounds 
of  coffee. 

But  any  other  part  of  the  venous  fyftem  may  become  quiefcent 
or  totally  paralytic  as  well  ars  the  veind  of  the  inteftines  :  all  which 
occur  more  frequently  in  thofo  who  have  difeafed  livers,  than  in 
any  others.  Hence  troublefome  bleedings  of  the  nofe,  or  from  the 
lungs  with  a  weak  pulfe ;  hence  haemorrhages  from  the  kidneys^ 
too  great  menftruation  ^  and  hence  the  oozing  of  blood  from 
every  part  of  the  body,  and  the  petechise  in  thofe  fevers,  wbieh 

arc 
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we  termed  putrid,  and  which  is  erroneoufly  afcribed  to  the  thin- 
nefs  of  the  blood  :  for  the  blood  in  inflammatory  difcafes  is  equal- 
ly fiuid  before  it  coagulates  in  the  cold  air. 

Is  not  that  hereditary  confumption,  which  occurs  chiefly  in 
darkeyed  people  about  the  age  of  twenty,  and  commences* 
with  flight  pulmonary  hemorrhages  without  ftver,  a  difeafe  of 
&is  kind  ?— ^Thcfe  haemorrhages  frequently  begin  during  flecp, 
when  the  irritability  of  the  liings  is  not  fufircienc  in  thefe  patients 
to  carry  on  the  circulation  without  the  afliftance  of  volition ;  for 
in  our  waking  hours,  the  /notions  of  the  lungs  are  in  part  volun- 
tary, efpecially  if  any  difliculty  of  breathing  renders  the  efforts 
of  volition  lieceflary.  See  Clafs  I.  2.  i.  3.  and  Clafs  III.  2.  i. 
I2»  Another  fpecies  of.  pulmonary  confumption  which  feems 
more  certainly  of  fcrofulous  origin  is  defcribed  in  the  next  Sec- 
tion, No.  2. 

I  have  feen  two  cafes  of  women,  of  about  forty  years  of  age, 
both  of  whom  were  feized  with  quick  weak  pulfe,  with  difficult 
refpiration,  and  who  fpit  up  by  coughing  much  vifcid  mucus 
mixed  with  dark  coloured  blood.  They  bad  both  large  vibices 
ixtt  their  limbs,  and  petechias  5  in  one  the  feet  were  in  danger  of 
mortification,  in  the  other  the  legs  were  cedematous.  To  relieve 
fhe  difficult  refpiratioii,  about  iSx  ounces  of  blood  were  takeit^ 
from  one  of  them,  which  to  my  furprife  was  (izy,  like  inflamed 
blood :  they  had  both  palpitations  or  unequal  pulfations  of  the 
beart.  They  continued  four  Oft  five  weeks  with  pale  and  bloat- 
ed countenances,  and  did  not  ceafe  fpitting  pUcgm  mixed  with 
black  blood,  and  the  pulfe  feldom  flower  than  130  or  135  in  a 
minute.  This  blood,  from  its  dark  colour,  and  from  the  many 
iribice^  and  oetechiac,  feems  to  have  been  venous  blood ;  the 
quicknefs  -efthe  pulfe,  and  the  irregularity  of  the  motion  of  the 
heart,  are  to  be  afcrtbed  to  debility  of  that  part  of  the  fyftem  j 
as  the  extravafation  of  blood  originated  from  the  dcfetl  of  ven- 
ous abforption.  The  approximarion  of  thefe  two  cafes  to  fca- 
fcurvy  is  peculiar,  and  may  allow  them  to  be  called  fcorbutu^ 
puimonalis.  Had  thefe  been  younger  fubjefts,  and  the  paraly- 
fis  of  the  veins  had  only  afieQed  the  lungs,  it  is  probable  the 
difeafe  would  have  been  a  pdmonary  confumption. 

Laft  week  I  faw  a  gentleman  of  Birmingham,  who  had  for 
ten  days  laboured  under  great  palpitation  of  his  heart,  which 
■was  fo  diftinfily  felt  by  the  hand,  as  to  difcountcnance  the  ide^ 
of  there  being  a  fluid  in  the  pericardium.  He  frequently  fpit 
up  mucus  ftained  with  dark  coloured  blood,  his  pulfe  very  un- 
equal and  very  weak,  with  cold  hands  and  nofe.  He  could  not 
lie  down  at  all,  and  for  about  ten  days  pafl  could  not  fleep  a  min- 
ute together,   but  waked  perpetually    with  great  uneafinefs* 

Could 
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'Could  thofe  fymptoms  be  owing  to  very  extenfive  adhefions  of 
the  lungs  ?  or  is  this  a  fcorbutus  pulmonalis  ?  After  a  few  days 
he  fuddenly  got  fo  much  better  as  to  be  able  to  fleep  many  hours 
at  a  time  by  the  ufe  of  one  grain  of  powder  of  foxglove  twice  a 
day,  and  a  grain  of  opium  at  night.  After  a  few  days  longer,  the 
bark  was  exhibited,  and  the  opium  continued  with  fome  wine  ; 
and  the  palpitations  of  his  heart  became  much  relieved,  and  he 
recovered  his  ufual  degree  of  health,  but  died  fuddenly  fome 
months  afterwards. 

In  epileptic  fits  the  patients  frequently  become  black  in  the  face, 
from  the  temporary  paralyfis  of  the  uenous  fyftem  of  this  parti ' 
I  have  known  two  inftances  where  the  blacknefs  has  continued 
many  days.  M.  P— — ,  who  had  drank  intemperately,  was 
feized  with  the  epilepfy  when  he  was  in  his  fortieth  year ;  in 
one  of  thefe  fits  the  white  part  of  his  eyes  was  left  totally  black 
with  effufed  blood  j  which  was  attended  with  no  pain  or  heat, 
and  was  in  a  few  weeks  gradually  abforbed,  changing  colour  as 
is  ufual  with  vibices  from  bruifes. 

The  haemorrhages  produced  from  the  inability  of  the  veins  to 
abforb  the  refluent  blood,  are  cured  by  opium,  the  preparations 
of  ftcel,  lead,  the  bark,  vitriolic  acid,  and  blifttrs  ;  but  tlacfe  have 
the  effeft  with  much  more  certainty,  if  a  venefeclion  to  a  few 
ounces,  and  a  moderate  cathartic  with  four  or  fix  grains  of  cal- 
omel be  premifed,  where  the  patient  is  not  already  too  much  de- 
bilitated ;  as  one  great  means  of  promoting  the  abforption  of 
any  fluid  confide  in  previoufly  emptying  the  VeflTels,  which  are 
to  receive  it. 
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SECT,  xxvra. 

OF  TH£  PARALYSIS  OF  THE  ABSORBENT  SVSTEltf. 

I.  Paraljfts  of  the  laEleals^  atrophy.     Dtftqfte  to  animal  food.     If, 
Caufe  of  dropfy.     Caufe  of  herpes.     Scrofula.     Mefenteric  con4 
fumption.     Pulmonary  confumption.     Why  uUers  in  the  lungs  are 
fo  difficult  to  heal. 

The  term  paralyfo  has  generally  been  ufed  to  C3Eprcfs  the  loft 
of  voluntary  motion,  as  in  the  hemiplegia,  but  may  with  equal 
propriety  be  applied  to  exprefs  the  difobediency  ot  the  mufcu- 
lar  fibres  to  the  other  kinds  of  ftimulus ;  as  to  thofc  of  irritation 
or  fenfation. 

I.  There  ifr  a  fpecies  of  atrojAy,  which  has  not  been  well  un- 
dcrftood ;  when  the  abforbent  veflels  of  the  ftomach  and  iiuef- 
tincs  have  been  long  inured  to  the  ftimulus  of  too  much  f.irit* 
uous  liquor,  they  at  Icngti,  either  by  the  too  fuddcn  omiffion  of 
fermented  or  fpirituous  potation,  or  from  the  gradual  decay  of 
nature,  become  in  a  certain^  degree  paralytic  ;  now  it  is  obferv- 
cd  in  the  larger  mufcles  of  the  body,  when  one  fide  is  paralytic^ 
the  other  is  more  frequently  in  motion,  owing  to  thelefs  expen^ 
diture  of  fcnforial  power  in  the  paral)rtic  limbs ;  fo  in  this  cafe' 
the  other  part  of  the  abforbent  fyftera  a£ls  with  greater  force^ 
or  with  greater  perfeverance,  in  confequencc  of  the  paralyfis  of 
the  ladeals  y  and  the  body  becomes  greatly  emaciated  in  a  {inaU 
time.  , 

I  have  fecn  fevcral  patients  in  this  difcafe,  of  which  the  fol- 
lowing are  the^circumltances.  i.  They  were  men  about  fifty 
years  of  age,  and  had  lived  freely  in  refpeft  to  fermented  liquors* 
2.  They  loft  their  appetite  to  animal  food.  3.  They  became 
fuddcnly  emaciated  to  a  great  degree.  4.  Their  Ikins  were  dry 
and  rough.  5.  They  coughed  and  expedlorated  with  difficulty 
a  vifcid  phlegm.  6.  The  membrane  of  the  tongue  was  dry 
and  red,  and  liable  to  become  ulcerous. 

The  inability  to  digeft  animal  food,  and  the  confequent  dif- 
tafte  to  it,  generally  precede  the  dropfy,  and  other  difcafes, 
which  originate  from  fpirituous  potation.  I  fuppofc  when  the 
flomach  becomes  inirritable,  that  there  is  at  the  fame  time  a  de- 
ficiency of  gaflric  acid  ;  hence  milk  feldom  agrees  with  thefe 
patients,  \xr\\cL  jt  be  prcvioufly  curdled,  as  tliey  have  not  fuffi- 
cient  gaflric  acid  to  curdle  it ;  and  hence  vegetable  food,  which 
is  itfclf  accftenr,  will  agree  with  their  ftomachs  longer  than  an- 
imal food,  wliich  requires  more  of  the  gaflric  acid  for  its  digeflion. 

In 
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^  In  this  difeafe  the  (kin  is  dry  from  the  incrcafed  abforption  of 
Ae  cutaneous  lymphatics,  the  fat  is  abforbed  from  the  increafed 
abforption  of  the  cellular  lymphatics,  tlie  mucus  of  the  lungs 
is  too  vifcid  to  be  cafily  fpit  up  by  the  increafed  abforption  of 
the  thinner  parts  of  it,  the  membrana  fneideriana  becomes  dry, 
covered  with  hardened  mucus,  and  at  length  becomes  inflamed 
•and  full  of^pthte,  and  either  thefcfloughs,  or  pulmonary  ulcers, 
terminate  the  fee ne. 

II.  Tht::  immediate  caufe  of  dropfy  is  the  paralyfis  of  fome 
other  branches  of  the  abforbent  fyftem,  which  are  called  lym- 
phatics, and  which  open  into  the  larger  cavities  of  the  body,  or 
into  the  cells  of  the  cel-ular  membrane ;  whence  thofe  cavities 
or  cells  become  diftended  with  the  fluid,  which  is  hourly  fecre- 
ted  into  them  for  the  purpo !b  of  lubricating  their  furfaces.  As 
is  more  fully  explained  in  No.  5.  of  the  next  Se£lion. 

As  thofe  lymphatic  vefTels  confift  generally  of  a  lon^  neck  or 
mouth,  which  drinks  up  its  appropriated  fluid,  jind  df  a  conglob- 
ate gland,  in  which  this  fluid  undergoes  fome  change,  it  hap* 
pens,  that  fometimes  the  mouth  of  the  lymphatic,  and  fometimes 
the  bdly  or  glandular  part  of  it,  becomes  totally  or  partially  par- 
alytic. In  the  former  cafe,  where  the  mouths  of  the  cutaneous 
lymphatics  become  torpid  or  quiefcent,  the  fluid  fecreted  on  the 
Ikin  ceafes  to  be  abforbed,  and  erodes  the  (kin  by  its  faline  acri- 
mony, and  produces  eruptions  termed  herpes,  the  difcharge  from 
■which  is  as  fait,  as  the  tears,  which  are  fecreted  too  faft  to  be  reab- 
forbcd,  as  in  grief,  or  when  the  punfta  lacrymalia  are  obftrufted, 
and  which  running  down  the  check  redden  and  inflame  the  flcin. 

When  the  mouths  of  the  lymphatics,  which  open  on  the  mu- 
cous membrane  of  the  noflirils,  become  torpid,  as  on  walking  into 
the  air  in  a  frofty  morning  5  the  mucus,  which  continues  to  be  fe- 
creted, has  not  its  aqueous  and  faline  part  reabforbed  which  run- 
ning over  the  upper  lip  inflames  it,  and  has  a  fait  taile,  if  it  falls 
on  the  tongue. 

When  the  belly,  or  glandular  part  of  one  of  thefe  lymphatics, 
becomes  torpid,  the  fluid  abforbed  by  its  mouth  ftagnates,  and 
forms  a  tumour  in  tfee  gland.  This  difeafe  is  called  the  fcrofula. 
Jf  thefe  glands  fuppurate  externally,  they  gradually  heal,  as  thofe 
of  the  neck  5  if  they  fuppurate  without  an  opening  on  the  ex- 
ternal habit,  as  the  mefenteric  glands,  a  heftic  fever  enfues,  which 
deftroys  the  patient  j  if  they  fuppurate  in  the  lungs,  a  pulmonary 
confumption  enfues,  which  is  believed  thus  to  differ  from  that 
defcribed  in  the  preceding  Scftion,  in  refpe£t  to  its  feat  or  prox- 
imate caufe* 

It  18  remarkable,  that  matter  produced  by  fuppuration  will  He 
concealed  in  the  body  many  weeks,  or  even  months,  without  pro- 
ducing 
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ducing  he£lic  fever  ;  but  as  foon  as  the  wound  is  opened,  fo  as 
to  admit  air  to  the  furface  of  the  ulcer,  a  heftic  fever  fupervenesv 
jcven  in  very  few  hours,  which  I  formerly  conceived  to  be  owing 
to  the  izotic  part  of  the  atmofphere  rather  than  to  the  oxygene  j 
becaufe  thofe  medicines,  which  contain  much  oxygene,  as  th^ 
calces  or  oxydes  of  metals,  externally  applied,  greatly  contribute 
to  heal  ulcers  ;  of  thefe  are  the  folutions  of  lead,  and  mercury, 
and  copper  in  acids,  or  their  precipitates ;  but  have  fince  believed 
It  to  be  owing  to  the  oxygene.  See  Clafs  11.  j.  6.  7.  in  Vol.  II. 
of  this  work. 

Hence  when  wounds  arc  to  be  healed  by  the  firft  intention, 
as  it  is  called,  it  is  necei&ry  carefully  to  exclude  tk^  air  froia 
them.  Hence  we  have  one  caufc,  which  prevents  pulmonary  ul- 
cers from  healing,  which  is  their  being  perpetually  expofed  to  the 
air. 

Another  caufe  of  the  difficulty  of  healing  pulmonary  ulcers 
may  arife  from  the  inaftivity  of  the  veflels  of  the  air-cells,  whicH 
are  covered  with  a  membrane  differing  both  from  that  of  the  mu- 
cous membranes  of  other  cavities  of  the  body,  and  from  the  ex- 
ternal (kin.  For  it  is  probablej  that  the  air-ceils  alone  of  the 
lungs  conditute  the  organ  of  refpiration,  and  not  the  internal  fur^ 
faces  of  the  branching  veffels  of  the  trachea  which  lead  to  the 
air-cells.  And  from  a  vegetable  analogy  mentioned  below  they 
probably  exhale  or  perfpire  either  nothing  or  much  lefs  than  the 
fur  faces  of  the  pulmonary  veflels,  which  lead  to  them-  Hence 
the  mucus,  which  in  common  coughs  or  fupcrficial  peripneumo- 
ny  is  fecreted  on  the  furface  of  the  branching  veflels  of  the  lungS) 
is  forced  up  in  coughing  by  the  air  behind  it,  which  is  haftily  ex- 
cluded from  the  air-cells,  and  ijowly  inhaled  into  them.  But  if 
there  was  any  mucus  or  matter  formed  in  thefc  air-ceils,  it  is  not 
cafy  to  underftand  how  it  could  be  brought  up  by  coughing,  as 
no  air  could  get  admittance  behind  it  j  which  may  be  one  caufe 
of  the  difficulty  of  healing  pulmonary  ulcers  if  they  exift  on  the 
fi:rface  of  the  air-cells  j  but  not  fo,  if  they  exift  in  the  veflcIs 
leading  to  the  air-cells,  as  after  a  wound  with  a  fword,  or  when 
a  vomica  has  burft  after  a  peripneumony. 

In  the  vegetable  fyftem,  I  think,  there  can  be  no  doubt,  but 
that  the  upper  furface  of  the  leaves  conftitutes  the  organ  of  ref- 
piration, and  M.  Bonnet  in  his  Ufage  dcs  Fcuilles  fliows  by  a 
curious  experiment,  that  the  upper  furfaces  of  leaves  do  not  ex- 
hale half  fo  much  as  their  under  furfaces.  He  placed  the  ftalks 
of  many  leaves  frefh  collcfted  into  glafs-tubes  filled  with  water, 
of  many  of  thefe  the  upper  furfaces  were  fmeared  with  oil,  and 
the  under  furfaces  of  many  others  oj^them  5  and  he  uniformly 
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fbynd  by  the  finking  of  the  water  in  the  tubes,  that  the  upper 
furfaces  exhaled  lefs  by  half  than  the  under  furfaces. 

Both  the  dark-eyed  patients,  whicJi  are  affefted  with  pulmo- 
nary ulcers  from  deficient  venous  abforption,  as  defcribed  in  Sec- 
tion XXVII.  2.  and  the  light-eyed  patients  from  deficient  lym- 
phatic abforpyon,  which  we  are  ijow  treating  of,  have  generally 
Jarge  apertures  of  the  iris  ;  thcfe  large  pupils  of  the  eyes  are  ;4 
common  mark  of  want  of  irritability  ;  and  it  generally  happens, 
that  an  increafe  of  fenfibility,  that  is,  of  motions  in  confeguence 
of  fenfation,  attends  thefe  conftitutions.  See  Seft.  XXXI.  2* 
Whence  inflammations  may  occur  in  thefe  from  ftagnatcd  fluids 
more  frequently  than  in  thofe  conilitutiom,  which  poflefs  more 
irritability  and  lef&  fenfibility. 

Great  expectations  in  refpeA  to  the  cure  of  confumptions, 
as  well  as  bi  many  other  difeafes,  are  produced  by  the  very  in- 
genious exertions  of  Dr.  Bhpdoes  ;  who  has  eftablifhed  an  ap- 
paratus for  breathing  various  mixtureft  of  airs  or  gaflTes,  at  the 
hot- wells  near  Briflol,  which  well  deferves  the  attention  of  the 
public. 

Dr.  Beddoes^  very  ingenioufly  concludes,  frpm  the  florid  col- 
our of  the  Uood  of  confumptive  patients,  that  it  abounds  in  ox- 
ygene  •,  and  that  the  rednejk  6i  their  tongues,  and  lips,  and  the 
iine  blufli  of  their  cheeks,  fliew  the  prefence  of  the  fame  prin- 
ciple, like  flefti  reddened  by  nitre.  And  add^  that  the  circum- 
ftance  of  the  confumptions  of  pregnant  women  being  flopped 
in  their  progrefs  during,  pregnancy,  at  which  time  their  blood 
may  be  fuppofed  to  be  in  part  deprive4  of  its  oxygene,  by  ox- 
ygenating the  blood  of  the  foetus,  is  a  forcible  argument  in  fa- 
vour of  this  theory  ;  which  muft  foon  be  confirmed  or  con- 
futed by  his  experiments-  See  Efliy  on  Scurvy,  Confuraption, 
>c.  by  Dn  Beddoes.  Murray,  Ixwadon.  Alfo  Letter  to  Du 
parkin  l^  the  fame,    Murray.    London, 
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SECT.     XXIX. 

ON   THE   RETROGRADE   MOTIONS  OF   THE   ABSORBENT  SYSTEM* 

L  Account  of  the  ahforbent  fyfiem.  H.  The  valves  of  the  ahforbeni 
veffels  mayfuffer  their  fluids  to  regurgitate  in  fomedifeafes.  III. 
Communication  from  the  alimentary  canal  to  the  bladder  by  means 
of  the  ahforbent  vejfels,  IV.  The  phanomena  of  diabetes  explained. 
V.  I.  The  phanomena  of  dropfies  explained.  2.  Cafes  of  the  ufe 
cf foxglove.  VI.  Ofcoldfweats.  VII.  Tranflations  of  matter^ 
of  chyle ^  of  milky  of  urine ^  operation  of  purging  drugs  applied  ex» 
iernally,     VIII.   Circumflances  by  v^hich  the  fluids^  that  are  ef 

fufcd  by  the  retrograde  motions  of  the  abforbent  vejels^  are  difhn^ 
giiijhed.     IX.  Retrograde   motions  of  vegetable  juices*    X.   0^- 

jeBions  anfvjered.     XI.  The  caufes^  ivhich  induce  the  retrograde 
motions  of  animal  vejelsy  and  the  medicines  by  which  the  natutaf 
motions  are  reflored. 
J\r.  B,  The  following  Se^ion  is  a  tranflationoj  apart  of  a  Latin  the* 

fts  written  by  the  late  Mr.  Charles  Darwin^  which  was  printed 
with  his  prize-dijfertation  on  a  criterion  between  matter  and  mth 
cus  in  I  *]  80.     Sold  by  Cadellf  London^ 

I.  Account  of  the  Abforbent  Syftem. 

T.  The  abforbent  fyftem  of  vefielsin  animal  bodies  confifts 
of  fever al  branches,  differing  in  refpc£k  to  their  fituations,  and 
to  the  fluids,  which  they  abiforb. 

The  inteftinal  abforbents  open  their  mouths  on  the  internal 

>  furfaces  of  the  inteftines  ;  their  office  is  to  drink  up  the  chyle 

and  rhe  other  fluids  from  the  alimentary   cahal ;  and  they  are 

termed  ladeals,  to  diftinguifh  them  from  the  other  abforbent  fcff 

fels,  which  liave  been  termed  lymphatics. 

Thofe,  whofe  mouths  are  difperfed  on  the  external  flcin,  ihi* 
bibe  a- great  quantity  of  water  from  the  atraofphere,  and  a  part 
of  the  perfpirable  matter,  which  does  not  evaporate,  and  are 
termed  cutaneous  abforbents. 

Thofe,  which  arife  from  the  internal  furface  of  the  bronchia, 
and  which  imbibe  moifture  from  the  atmofphere,  and  a  part  of 
the  bronchial  mucus,  are  called  pulmonary  abforbents. 

Thofe,  which  open  their  innumerable  hiouths  into  the  cells  of 
the  whole  cellular  membrane  \  and  whofe  ufe  is  to  take  up  the 
fluid,  which  is  poured  into  thofe  cells,  after  it  has  done  its  of- 
fice there  ;  may  be  called  cellular  abforbents. 

Thufc,  which  arife  from  the   internal  furface$  of  the  mcm- 

^ranesi 
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braneSi  which  line  the  larger  cavities  of  the  body,  as  the  thorax, 
abdomen,  fcrotum,  pericardium,  take  up  the  mucus  poured  in^ 
to  tbofe  cavitici }  and  are  diftinguilhed  by  the  names  of  their  re- 
IJpcAive  cavities. 

Whilft  thofe,  which  arife  froirt  the  internal  furfaces  of  the 
minary  bladder,  gall-bkidder,  falivary  dUfls,  or  other  receptacles 
of  fecreted  fluids,  may  take  their  names  from  thofe  fluids  ;  the 
thinner  parts  of  which  it  is  their  oflice  to  abforb  :  as  urinary^ 
bilious,  or  falivary  abforbents* 

2.  Many  of  thefe  abforbem  veflfels,  both  htfteals  and  lymphat- 
ics, like  fome  of  the  veins,  are  replete  with  valves  :  which  fcem 
deiigned  to  aflfift  the  progi^fs  of  their  fluids,  or  at  lead  to  pre- 
vent their  regurgitation  j  where  they  are  fubjefted  to  the  inter- 
mitted preflure  of  the  mufculari^  or  arterial  a£lions  in  their 
neighbourliood* 

Thefe  valves  do  not  however  appear  to  be  neceflary  fo  all  the 
abforbents,*  any  more  than  to  all  the  veins  j  fince  they  are  not 
found  to  exift  in  the  abforbent  fyftem  of  fiih  ;  according  to  the 
difcoveries  of  the  ingenious,  and  much  lamented  Mr.  Hcwfon. 
Philof.  Tranf.  v.  59,  Enquiries  into  the  Lymph.  Syft.  p.  94. 

3.  Thefe  abforbent  veflels  are  alfo  furniihed  with  glands, 
which  are  called  conglobate  glands  ;  whofe  ufe  i  >  not  at  prefent 
fufliciently  inveftigated  j  but  it  is  probable  that  they  refemble 
the  conglomerate  glands  both  in  ftru6lure  and  in  ufe,  except  tliat 
their  abforbent  mouths  are  for  the  conveniency  of  fituation  placed 
at  a  greater  diftance  from  the  body  of  the  gland.  The  con- 
glomerate glands  open  their  mouths  immediately  into  the  fan* 
guiferous  veflels,  which  bring  the  blood,  from  whence  they  ab- 
forb thcif  refpe^ive  fluids,  quite  up  to  the  gland  ;  but  thefe 
conglobate  glands  colled  their  adapted  fluids  from  very  diftant 
membranes,  or  cyfts,  by  means  of  mouths  fumiftied  with  long 
necks  for  this  purpofe  ;  and  which  are  called  ladeals,  or  lym- 
phatics. 

4.  The  fluids,  thus  collefted  from  various  parts  of  the  body, 
pais' by  means  of  the  thoracic  du£l  into  the  left  fubclavian  near 
the  jugular  vein  5  except  indeed  that  thofe  collefted  from  the 
right  fide  of  the  head  and  neck,  and  from  the  right  arm,  are  car- 
ried into  the  right  fubclavian  vein  :  and  fometimes  even  the 
lymphatics  from  the  right  fide  of  the  lungs  are  infcrted  into 
the  right  fubclavian  vein  :  whilft  thofe  of  the  left  fide  of  the 
head  open  but  juft  into^the  fummit  of  the  thoracic  duft. 

5.  In  the  abforbent  fyftem  there  are  many  anaftomofcs  of  tlic 
veflels,  which  feem  of  great  confequence  to  the  prefcrvation  of 
health.    Thefe  anaftomofes  are  difcovercd  by  diffe<^ion  to  be 

very 
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very  frequent  between  the  inteftinal  and  urinary  lymphatics,  ais 
mentioned  by^r.  Hewfon,  (Phil.  Tranf.  v.  58.) 

6.  Nor  do  all  the  inteftinal  abforbents  feem  to  terminate  in  the 
thoracic  du£t,  as  appears  from  fome  curious  experiments  of  D. 
Munro,  who  gave  madder  to  fome  animals,  having  prcvioufly 
l^ut  a  ligature  on  the  thoracic  dudk,  and  found  their  bones  and 
the  ferum  of  their  blood  coloured  red, 

II.  Tie  Valves  of  the  Abforhent  Syjlem  tnayfuffer  their  Fluids  to  re^ 
gurgitate  in  fome  Difeafes. 

I.  The  many  valves,  which  occur  in -the  progrefs  of  thelym-* 
phatic  and  lafteal  veffels,  would  feem  infuperable  obftacles  to 
the  regurgitation  of  their  contents.  But  as  thefe  valves  are 
J>]aced  in  veffels,  which  are  indued  with  life,  and  are  themfclvesr 
"  indued  with  life  alfo  \  and  are  very  irritable  into  thofe  natural 
motions,  which  abforb,  or  propel  the  fluids  they  contain  ;  it  is 
poiTible,  in  fome  difeafes,  where  thefe  valves  or  vefleb  are  ftimu-* 
lated  into  unnatural  exertions,  or  are  become  paralytic,  that  dur- 
ing the  diaftole  of  the  part  of  the  veflel  to  which  the  valve  is  at- 
tached, the  valve  may  not  fo  completely  clofe,  as  to  prevent  the 
relapfe  of  the  lymph  or  chyle.  This  is  rendered  more  probable, 
by  the  experiments  of  inje£ling  mercury,  or  water,  or  fuet,  or  by 
blowing  air  down  thefe  veflels  :  all  which  pafs  the  valves  very 
eafily,  contrary  to  the  natural  courfe  of  their  fluids,  when  the 
vefl^els  are  thus  a  little  forcibly  dilated,  as  mentioned  by  Dr.  Hair- 
ier, Elem.  Phyfiol.  t.  iii.  f.  4. 

*<  The  valves  of  the  thoracic  du£l  are  few,  fome  aflert  they 
are  not  more  than  twelve,  and  that  they  do  not  very  accurately 
perform  their  office,  as  they  do  not  clofe  tlic  whole  area  of  the 
duft,  and  thence  may  permit  chyle  to  repafs  them  downwards. 
In  living  animals,  however, though  not  always,  yet  more  frequent- 
ly than  in  the  dead,  they  prevent  the  chyle  from  returning.  The 
principal  of  thefe  A^alves  is  that,  whidh  prefides  over  die  infer- 
ti6n  of  the  thoarcic  duft,  into  the  fubclavion  vein  5  many  have 
believed  this,  alfo  to  perform  the  office  of  a  valve,  both  to  admit 
the  chyle  into  the  vein,  and  to  preclude  the  blood  from  entering 
the  du(fl ;  but  in  my  opinion  it  is  fcarcely  fuificient  for  tliis  pur- 
pofc."     Haller,  Elem.  Phyf.  t.  vii.  p.  226. 

2.  The  mouths  of  the  lymphatics  feem  to  admit  water  to  pafs 
through  them  after  death,  the  inverted  way,  eafier  than  the  nat* 
ural  one  ;  fince  an  inverted  bladder  readily  lets  out  the  water 
with  which  it  is  filled  ;  whence  it  may  be  inferred,  that  there  h 
no  obftaclc  at  the  mouths  of  thefe  veffels  to  prevent  the  regurgi- 
tatio;!  of  their  contained  fluids. 
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I  was  induced  to  repeat  this  experiment,  and  having  accurate- 
ly tied  the  ureters  and  neck  of  a  frefh  ox's  bladder,  I  ma'dc  an 
opening  at  the  fundus  of  it ;  and  then,  having  turned  it  in  fide 
outwards,  filled  it  half  full  with  water,  and  was  furprifed  to  fee 
it  empty  itfclf  fo  haftily.  I  thought  the  experiment  more  ap- 
pofite  to  my  purpofe  by  fufpcnding  the  bladder  with  its  neck 
downwards,  as  the  lymphatics  are  chiefly  fpread  upon  this  part 
of  it,  as  (hewn  by  Dr.  Watfon,  Philof*  Tranf.  v.  59.  p.  392. 

3.  In  fomc  difeafes,  as  in  the  diabetes,  and  fcrofula,  it  is  prob- 
able the  valves  themfelvcs  are  difeafed,  and  are  thence  incapable 
of  preventing  the  return  of  tlie  fluids  they  (hould  fupport.  Thus 
the  valves  of  the  aorta  itfelf  have  frequently  been  found  fcirrhous, 
according  to  the  diflTeftions  of  Monf.  Lieutaud,  and  have  given 
rife  to  an  interrupted  pulfe,  and  laborious  palpitations,  by  fuffer- 
ing  a  return  of  part  of  the  blood  into  the  heart.  Nor  are  any 
parts  of  the  body  fo  liable  to  fcirrhofity  as  the  lymphatic  glands 
and  veifcls,  infomuch  that  their  fcirrhofities  have  acquired  a  dif- 
und  name,  and  been  termed  fcrofula. 

4.  There  are  valves  in  other  parts  of  the  body,  analogous  to 
thofe  of  the  abforbent  fyftem,  and  which  are  liable,  when  difeaf-  ^ 
cd,  to  regurgitate  their  contents  :  thus  the  upper  and  lower  orifi- 
ces of  the  ftomach  are  clofed  by  valves,  which,  when  too  great 
quantities  of  warm  water  have  been  drunk  with  a  defign  to  pro- 
mote vomiting,  have  fometimes  refifled  the  utmoft  €flx)rts  of  the 
abdominal  mufcles,  and  diaphragm  :  yet,  at  other  times,  the  up« 
per  valve,  or  cardia,  eafily  permits  the  evacuation  of  tlie  contenrs 
of  the  ftomach  5  whilft  the  inferior  valve,  or  pylorus,  permits  the 
bile,  and  other  contents  of  the  duodenum,  to  regurgitate  into 
the  ftomach. 

5.  The  valve  of  the  colon  is  well  adapted  to  prevent  tlie  re. 
trograde  motion  of  the  excrements ;  yet,  as  this  valve  is  pofl'elV- 

•  cd  of  a  living  power,  in  the  iliac  palFion,  either  from  fpafm,  or 
other  unnatural  exertions,  it  keeps  itfelf  open,  and  either  fu iters 
or  promotes  the  retrograde  movements  of  the  contents  of  tlve 
inteftincs  below  ;  as  in  ruminating  animals  the  mouth  of  tlie 
firft  ftomach  fecms  to  be  fo  conftru£lcd,  as  to  facilitate  or  alliil 
the  regurgitation  of  the  food  ;  the  rings  of  the  celbphagus  after- 
wards contrading  thcmfelves  in  inverted  order.  De  Haen,  by 
means  of  a  fyringe,  forced  fo  much  water  into  the  recSlrum  intci- 
tinum  of  a  dog,  that  he  vomited  it  in  a  full  ftream  from  his 
mouth ;  and  in  the  iliac  paffion  above  mentioned,  excrements 
and  clyfter  are  often  evacuated  by  the  mouth.  See  Scrtion 
XXV.   15. 

6.  The  pun£la  lacrymaha,  with   the  lacrymal  lack  and  nafal 
dtift,  compofc  a  compfete  gland,  and  much  rcfemble  the  int<;f- 
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tinal  canal :  the  pun6la  lacrymalia  arc  abforbent  mouths,  that 
take  up  the  tears  from  the  eye,  when  they  have  done  dicir  of- 
fice there,  and  convey  them  into  the  noftrils ;  but  when  the  naf- 
al  d\i€t  is  obftrufted,  and  the  lacrymal  fack  diftended  with  its 
fluid,  on  preffure  with  the  finger  the  mouths  '  qf  this  gland 
(punfta  lacrymalia)  will  readily  difgorge  the  fluid,  they  had  prc- 
vioufly  abforbcd,  back  into  the  eye. 

7.  As  the  capillary  veflels  receive  blood  from  the  arteries^ 
and  feparating  the  mucus,  or  perfpirable  matter  from  it,  convey 
the  remainder  back  by  the  veins  ;  thcfc  capillary  veflels  are  a  fet 
of  glands,  in  every  refpcft  fi  milar  to  the  fecretory  veflels  of  the 
liver,  or  other  large  congeries  of  glands.  The  beginnings  of 
thefe  capillary  veflels  have  frequent  anaftomoGs  into  each  other, 
jn  which  circumftance  they  are  refembled  by  the  la£leals$  and 
]ike  the  mouths  or  beginnings  of  other  glands,  they  are  a  fet 
of  abforbent  vefl^els,  which  drink  up  the  blood  which  is  brought 
to  them  by  the  arteries,  as  the  chyle  is  drunk  up  by  the  lad^eals : 
for  the  circulation  of  the  blood  through  the  capillaries  is  proved 
to  be  independent  of  arterial  impulfe  j  fince  in  the  blufh  of 
fhame,  and  in  partial  inflammations,  their  adtion  is  increafcd^ 
without  any  increafe  of  the  motion  of  the  heart. 

8.  Yet  not  only  the  mouths,  or  beginningsof  thefe  anaftomo* 
fmg  capillaries  are  frequently  fecn  by  microfcopes,  to  regurgitate 
fome  particles  of  blood,  during  the  ftruggles  of  the  animal  5  but 
retrograde  motion  of  the  blood,  in  the  veins  of  thofe  animals, 
from  the  very  heart  to  the  extremity  of  the  limbs,  is  obfervable, 
by  intervals,  during  the  difl:refles  of  the  dying  creature.  Haller, 
Elem.  Phyfiol.  t.  i.  p.  2t6.  Now,  as  the  veins  have  perhaps 
-all  of  them  a  valve  fomcwhere  between  their  extremities  and 
the  heart,  here  is  ocular  demonftration  of  the  fluids  in  this  difcaf- 
ed  condition  of  the  animal,  repafling  through  venous  valves: 
and  it  is  hence  highly  probable,  from  the  ftrifteft  analogy,  that 
if  the  courfe  of  the  fluids,  in  the  lymphatic  veflels^  could  be  fub- 
jcfted  to  microfcopic  obfervation,  they  would  alfo,  in  the  difeaf- 
C(l  itatc  of  the  animal,  l>e  feen  to  repafs  the  valves,  and  the 
mouths  of  thofe  vcHcIs,  which  had  previoufly  abforbcd  them,  or 
promoted  their  progreflion. 

Mr.  Cooper  relates  feme  curious  inftances  of  difeafed  valves 
of  the  abforbent  fyflcm,  and  found  on  diflefling  dogs,  who  had 
died  fome  hours  after  he  had  put  a  ligature  on  the  receptaculum 
chyli,  that  in  the  celhihir  membrane  of  thofe  dogs,  which  had 
tlicir  f^on^achs  full  previous  to  the  application  of  the  ligature, 
iriuch  chyle  was  eflufcd  on  many  of  the  vifcera,  and  into  the^ 
cellular  membrane  connecting  the  laminse  of  the  mcfentcryy 
and  on  the  anterior  furfaccs  of  the  pancreas^  and  of  the  kidneys  •, 
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part  of  which  might  have  efcaped  from  a  rupture  of  the  recep- 
.taculum  chyh  ;  yet  other  parts  of  this  general  efFufion  of  chyle 
muft  feem  to  have  been  occafioned  by  their  retrograde  a£tion 
in  the  dying  ftatc  of  the  animals.  Medical  Refearches,  p.  1 06. 
There  is  a  curious  cafe  of  ifchuria  related  by  Dr.  J.  Sfcnter 
in  the  Tranfadions  of  the  College  of  Philadelphia,  Vol.  I.  1 793, 
which  continued  more  than  three  years,  during  which  time,  if 
die  urine  was  not  drawn  ofFby  a  catheter,  it  was  frequently  void- 
ed by  vomiting,  and  fometimes  by  the  ikin  ;  which  could  not 
be  accounted  for,  as  Dr.  Senter  juftly  obferves,  but  by  fuppo- 
fing  the  exiftence  of  the  retrograde  adUon  pf  fome  parts  of  the 
lymphatic  fyftem. 

III.  Communication  from  the  Alimentary  Canal  to  the  Bladdery  hy 
means  of  the  Abforbent  Vejfels. 

Many  medical  philofophers,both  ancient  and  modern,have  fuC- 
pefted  that  there  was  a  nearer  communication  between  the  Itom- 
ach  and  the  urinary  bladder,  than  that  of  the  circulation  :  they 
were  led  into  thfe  opinion  from  the  great  expedition  with  which 
cold  water,  when  drunk  to  excefs,  paiTes  off  by  the  bladder  j 
and  from  the  fimilarity  of  the  urine,  when  produced  in  this  hafty 
manner,  with  the  material  that  was  drunk. 

The  former  of  thcfe  circumftances  happens  perpetually  to 
thofe  who  drink  abundance  of  cold  water,  when  they  arc  much 
heated  by  cxercife,  and  to  many  at  the  beginning  of  intoxication. 
Of  the  latter,  many  inftances  are  recorded  by  EtmuUer,  t.  xi. 
p.  716.  v/here  fimple  water,  wine,  and  wine  with  fugar,  and 
cmulfions,  were  returned  by  urine  unchanged- 
There  are  other  experiments,  that  feem  to  demonftrate  the 
exiftence  of  another  paffage  to  the  bladder,  befides  that  through 
the  kidneys.  Thus  Dr.  Kratzenftein  put  ligatures  on  the  ure- 
ters of  a  dog,  and  then  emptied  the  bladder  by  a  catheter  ;  yet 
in  a  little  time  the  dog  drank  greedily,  and  made  a  quantity  of 
water,  (Difputat  Morbor.  Halleri.  t.  iv.  p.  63.)  A  fimiJar  ex- 
periment is  related  in  the  Philofophical  Tranfactions,  with  the 
fame  event,  (No-  65,  67,  for  the  year  1670.) 

Add  to  this,  that  in  fome  morbid  cafes  the  urine  has  continu- 
ed to  pafs,  after  the  fuppuration  or  total  deftruftion  of  the  kid- 
neys ;  of  which  many  inftances  are  referred  to  in  the  Elem. 
Phyfiol.  t.  vii.  p.  379.  of  Dr.  Haller. 

From  all  which  it  muft  be  concluded,  that  fome  fluids  have 
pafTcd  from  the  ftomach  or  abdomen,  without  having  gone 
through  the  fanguiferous  circulation  -,  and  as  the  bladder  is  fup- 
|F!icd  with  many  lymphatics,  as  dcfcribed  by  Dr.  Watfon,  in  the 
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Pliilof.  Tranf.  v.  59.  p.  392.  and  as  no  other  vcffels  open  into  it  bc^ 
fules  tliefe  and  the  ureters,  it  feems  evident,  that  the  unnatural 
urine,  produced  as  above  defcribed,  when  the  ureters  were  tied,  or 
the  kidneys  obliterated,  was  carried  into  the  bladder  by  the  retro- 
grade motions  of  the  urinary  branch  of  the  lymphatic  fyftem. 

The  more  certainly  to  afcertain  theexiftenceof  another  coramu-* 
nication  between  the  (lomachand  bladderjbefidesthatof  thecircu- 
lation,thefollowingexperiment  was  made,  to  which  I  muftbeg  your 
patient  attention  : — A  friend  of  mine  (June  14,  1772)  on  drink- 
ing repeatedly  of  cold  fmall  punch,  till  he  began  to  be  intoxica- 
ted, made  a  quantity  of  coloi^rlefs  urine.  He  then  drank  about 
two  drams  of  nitre  diflblved  in  fome  of  the  punch,  and  ate  about 
twenty  ftalks  of  boiled  afparagus  ;  on  contmuing  to  drink  more 
of  the  punch,  the  next  urii^e  that  he  made  was  quite  clear,  and 
without  fmell ;  but  in  a  little  time  another  quantity  was  made, 
which  was  not  quite  fo  colourlefs,  and  had  a  ftrong  fmell  of  the 
afparagus  :  he  then  loft  about  four  ounces  of  blood  from  the  arm. 

The  fmell  of  afparagus  was  not  at  all  perceptible  in  the  blood, 
neither  when  frefti  taken,  not  the  next  morning,  as  myfelf  and 
two  others  accurately  attended  to  ;  yet  this  fmell  was  ftrongly 
perceived  in  the  urine,  which  was  made  juft  before  tlie  bloo4 
was  taken  from  his  arm. 

Some  bibulous  paper,  moiftened  in  the  ferum  of  this  blood, 
and  fufFcred  to  dry,  fhewed  no  figns  of  nitre  by  its  manner  of 
burning.  But  fome  of  the  fan^e  paper,  moiftened  in  the  urine, 
and  dried,  on  being  ignited,  evidently  fhewed  the  prefcncc  of  ni-^ 
tre.  This  blood  and  the  urine  flood  fome  days  expofcd  to  the 
fun  in  the  open  air,  till  they  were  evaporated  to  about  a  fourth  of 
their  original  quantity,  and  began  to  ftink  :  the  paper,  which 
was  then  moiftened  with  the  concentrated  urine,  (hewed  the  prcf- 
ence  of  mucli  nitre  by  it^  manner  of  burning  \  whilft  that  moif-' 
tened  with  the  blood  (hewed  no  fuch  appearance  at  all. 

Hence  it  appears,  that  certain  fluids  at  the  beginning  of  in- 
toxication, find  another  pafTage  to  the  bladder  befides  the  long 
courfe  of  the  arterial  circulation  ;  and  as  the  inteftinal  abforb- 
ents  are  joined  with  the  urinary  lymphatics  by  frequent  anafto- 
mofes,  as  Hewfon  has  demonftrated  ;  and  as  there  is  no  other 
road,  we  may  juftly  conclude,  that  thefe  fluids  pafs  into  the  Blad-. 
der  by  the  urinary  branch  of  the  lymphatics,  which  has  its  mo-^ 
tions  inverted  during  the  difeafed  ftate  of  the  animal. 

A  gentleman,  who  had  been  fome  weeks  aflfefted  with  jaun- 
dice, and  whofe  urine  was  in  confequence  of  a  very  deep  ydbw, 
took  fome  cold  fmall  punch,  in  which  was  diflblved  about  a 
dram  of  nitre  ;  he  then  took  repeated  draughts  of  the  punch, 
^d  kept  himfelf  in  a  cool  room^  till  on  the  approach  of  flight 
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intoxication  he  made  a  large  quantity  of  water ;  this  water  had  a 
flight  yellow  tinge,  as  might  be  expefted  from  a  fmali  admix- 
ture of  bile  fecrcted  from  the  kidneys  ;  but  if  the  whole  of  it 
had  pafled  through  the  fanguiferous  veflcls,  which  wer^^iow  re- 
plete with  bile  (his  whole  fkin  being  as  yellow  as  gold)  would 
nor  tliis  urioe  alfo,  as  well  as  that  he  had  made  for  weeks  before, 
have  been  of  a  detp  yellow  ?  Paper  dipped  in  this  water,  and 
dried,  and  ignited,  flicwed  evident  marks  of  the  prcfence  of  ni- 
tre, when  the  flame  ;was  blown  out. 

JV.  The  Phenomena  of  the  Diabetes  explained ^  and  of  fome  Dmr^ 

rhoeas. 

The  phsenomena  of  many  difeafes  are  only  explicable  from 
the  retrograde  motions  of  fome  of  the  branches  of  the  lymphat- 
ic fyflem  ;  as  the  great  and  immediate  flow  of  pale  urine  in  the 
beginning  of  drunkennefs ;  lu  hyftcric  paroxyfms  ;  from  being 
expofed  to  cold  air  j  or  to  the  influence  of  fear  or  anxiety. 

Before  we  endeavour  to  illuftrate  this  doftrine,  by  defer ibing 
the  phenomena  of  thefe  difeafes,  we  muft  premife  one  circum- 
ftance  \  that  all  the,  branches  of  the  lymphatic  fyftem  have  a  cer- 
tain fympathy  with  each  other,  infomuch  that  when  one  branch 
18  flimulated  into  unufijuil  kinds  or  quantities  of  motion,  fome 
other  branch  has  its  motions  either  •  increafed,  or  decreafed,  or 
inverted  at  the  fame  time^  This  kind  of  fympathy  can  only  be 
proved  by  the  concurrent  teftimony  of  numerous  fa£ls,  which 
will  be  related  in  the  courfe  of  the  work.  I  (hall  only  add  here, 
that  it  is  probable,  that  this  fympathy  does  not  depend  on  any 
communication  of  nervous  filaments,  but  on  habit ;  owing  to 
the  various  branches  of  this  fyftem  having  frequently  been  Aim- 
ulated  into  adlion  at  the  fame  time. 

There  are  athoufand  inflance^of  involuntary  motions  ailbciated 
in  this  manner  ;  as  in  the  adi  of  vomiting,  while  the  motions  of 
the  (lomach  and  oefophagus  are  inverted,  the  pulfations  of  the 
arterial  fyflem  by  a  certain  fympathy  become  weaker  ;  and 
when  the  bowels  or  kidneys  are  ftim^lated  by  poifon,  a  flone,  or 
inflammation,  into  more  violent  action  \  the  ftomach  and  oefoph- 
agus by  fympathy  invert  their  motions. 

I.  When  any  one  drinks  a  moderate  quantity  of  vinous  fpir- 
it,  the  whole  fyftem  a<5ts  with  more  energy  by  confent  with  the 
ftomach  and  inteftines,  as  is  feen  from  the  glow  on  the  fkin,  and 
the  increafc  of  flrength  and  aftivity ;  but  when  a  greater  quan- 
tity of  this  inebriating  material  is  drunk,  at  the  fame  time  that 
the  la^eals  arc  excited  into  greater  zEXxon  to  abforb  it  j  it  fire- 
Queotly  happens,  that  the  urinary  branch  of  abforbents,  which  is 
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conncScd  with  the  lafteals  by  many  anaftomofes,  inverts  its  mo- 
tions, and  a  great  quantity  of  pale  unanimalized  urine  is  dif- 
charged.  By  this  wife  contrivance  too  much  of  an  unnecelTary 
fluid  is  [Arvented  from  entering  the  circulation — This  may  be 
called  the  drunken  diabetes,  to  diftinguifh  it  from  the  other  tem- 
porary diabetes,  which  occur  in  hyftepic  difeafes,  and  from  con- 
tinued fear  or  anxiety. 

2.  If  this  idle  ingurgitation  of  too  much  vinous  fpirit  be  dai- 
ly praflifed,  the  urinary  branch  of  abforbcnts  at  length  gains  a 
habit  of  inverting  its  motions,  whenever  the  lafteals  are  much 
ftinmlated  ;  and  the  whole  or  a  great  part  of  the  chyle  is  thus 
daily  carried  to  the  bladder  without  entering  the  circulation,  and 
rfie  body  becomes  emaciated.  This  is  one  kind  of  chronic  dia- 
betes, and  may  be  diftinguiftied  from  the  others  by  the  tafte  and 
appearance  of  the  urine  ;  which  is  fwcet,  and  of  the  colour  of 
whey,  and  may  be  termed  the  chyJiferous  diabetes, 

3.  Many  children  have  a  fimilar  depofirion  of  chyle  in  their 
urine,  from  the  irritation  of  worms  in  their  inteftines,  which 
ftimulating  the  mouths  of  the  lacleals  into  unnatural  aftion,  the 
urinary  branch  of  the  abforbcnts  becomes  inverted,  and  carries 
part  of  the  chyle  to  the  bladder  :  part  of  the  chyle  alfo  has  been 
carried  to  the  iliac  and  lumbar  glands,  of  which  inftances  arc 
recorded  by  Haller,  t.  vii.  225.  and  which  Can  be  explained  on 
no  mher  theory :  but  the  difieftions  of  the  lymphatic  fyftem  of 
the  human  body,  which  have  yet  been  piiblifhed,  are  not  fuffi- 
ciently  extenfive  for  our  purpofe  j  yet  if  we  may  reafon  from 
comparative  anatomy,  this  tranflation  of  chyle  to  the  bladder  is 
much  illuftratcd  by  the  account  given  of  this  fyftem  of  vcflcls  in 
^turtle,  by  Mr.  Hewfon,  who  obferved,  "That  the  laftcals  near 
the  root  of  the  mefentery  anaftomofe,  fo  as  to  form  a  net-work, 
from  which  feveral  large  branches  go  into  fome  confiderable 
lymphatics  lying  near  the  fpine ;  and  which  can  be  traced  al- 
rooll  to  the  anus,  and  particularly  to  the  kidneys.  PhiloC 
Tranf.  v.  59.  p.  199 — Enquiries,  p.  74. 

4.  At  the  fame  time  that  the  urinary  branch  of  abforbcnts,  in 
the  beginning  of  diabetes,  is  excited  into  inverted  aftion,  the 
cellular  branch  is  excited  by  the  fympathy  above  mentioned,  in- 
to more  energetic  aftion  ;  and  the  fat,  that  was  before  depbfited, 
is  reabforbed  and  thrown  into  the  blood  veffcls  ;  where  it  floats, 
and  was  miftaken  for  chyle,  till  the  late  experiments  of  the  inge- 
niou«i  Mr.  Hewfon  demonftrated  it  to  be  fat. 

This  appearance  of  what  was  mifl:aken  for  chyle  in  the  blood, 
which  was  drawn  from  thefc  patients,  and  the  obftrucled  liver, 
which  very  frequently  accompanies  this  difcafc,  fcems  to  have 
led  Dr.  Mead  to  fufpedt  the  diabetes  was  owing  to    a  dcfeft  of 
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fanguification ;  and  that  the  fcirrhofity  of  the  liver  was  the  orig- 
inal caufe  of  it :  but  as  the  fcirrhus  of  the  liver  is  mod  frequent- 
ly owing  to  the  fame  caufes,  that  produce  the  diabetes  and  drop- 
Ces ;  namely,  the  great  ufe  of  fermented  1  iquors  ;  there  is  no 
wonder  they  (hould  exift  together,  without  bfing  the  confe- 
quence  of  each  other. 

5.  If  the  cutaneous  branch  of  abforbents  gains  a  habit  of  being 
excited  into  ftronger  adlion^  and  imbibes  greater  qu2nt;ities  of 
xnoifture  from  the  atmofphere,  at  the  fame  time  that  the  urina- 
ry branch  has  its  motions  inverted,  another  kind  of  diabetes  is 
formed,  which  may  be  termed  the  aqueous  diabetes.  In  this 
diabetes  the  cutaneous  abforbents  frequently  imbibe  an  amazing, 
quantity  of  atmofpheric  moifture  ;  infomuch  that  there  are  au- 
thentic hiftories,  where  many  gallons  a  day,  for  many  weeks  to- 
gether, above  the  quantity  that  has  been  drunk,  have  been  dif- 
charged  by  urine. 

Dr.  Keil,  in  his  Medicina  Statica,  found  that  he  gained  eigh- 
teen ounces  from  the  moid  air  of  one  night ;  and  Dr.  Pcrcival 
affirms,  that  one  of  his  hands  imbibed,  after  being  well  chafed, 
near  an  ounce  and  half  of  water,  in  a  quarter  of  an  hour. 
(Tranfaft.  of  the  College,  London,  voL  ii.  p.  102.)  Home's 
Medic  J  Fads,  p.  2.  fed.  3. 

Dr.  RoUo  in  his  work  on  Diabetes  .has  (hewn,  that  one  patient, 
whom  he  weighed  after  being  ten  minutes  in  the  warm  bath, 
did  not  weigh  heavier  on'  his  leaving  it.  Dr.  Currie,  I  think, 
mentions  a  fimilar  fad.  I  fufped,  that  if  the  bath  be  made  very 
hot,  perhaps  much  above  animal  heat,  the  bather  may  perfpire 
more  than  he  abforbs,  and  become  in  reality  lighter.  And  that 
in  a  more  moderate  heat,  if  the  patient  has  been  previoufly  ex- 
haufted  by  abftinence  or  fatigue,  that  he  will  abforb  much  5  but 
that  if  his  fyftem  be  already  full  of  fluids,  from  the  food  and  flu- 
ids, which  he  has  previoufly  eaten  and  drunk,  he  may  not  abforb 
any  thing.     See  Clafs  I.  3.  2.  6. 

The  pale  urine  in  hyfterical  women,  or  which  is  produced  by 
fear  or  anxiety,  is  a  temporary  complaint  of  this  kind  ;  and  it 
would  in  reality  be  the  fame  difeafe,  if  it  was  confirmed  by  habit- 

6.  The  purging  ftooJs,  and  pale  urine,  occafioned  by  expofing 
the  naked  body  to  cold  air,  or  fprinkling  it  with  cold  water,  orig- 
inate from  a  fimilar  caufe  5  for  the  mouths  of  the  cutaneous 
lymphatics  being  fuddenly  cxpofed  to  cold  become  torpid,  and 
ceafe,  or  nearly  ceafe,  to  ad  v  whilft,  by  the  fympathy  above  dc- 
fcribed,  not  only  the  lymphatics  of  the  bladder  and  inteftines 
ceafe  alfo  to  abforb  the  more  aqueous  and  faline  part  of  the  flu^ 
ids  fecreted  into  them  5  but  it  is  probable  that  thefe  lymphatics 
invert  their  motions,  and  return  the   fluids,  which  were  previ- 
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t>ufly  abforbed,  into  the  inteftines  and  bladder.  At  the  very 
inftant  that  the  body  is  cxpofed  naked  to  the  cold  air,  an  unu- 
fual  movement  is  felt  in  the  bowels  5  as  is  experienced  by  boys 
going  into  the  cold  bath  :  this  could,  not  occur  from  an  obftruc- 
tion  of  the  perfpirable  matter,  fince  there  is  not  time  for  that 
fo  be  returned  to  the  bowels  by  the  courfe  of  the  circulation. 

There  is  alfo  a  chronic  aqueous  diarrhoea,  in  which  the  ^trnof- 
pheric  moifture,  drunk  up  by  the  cutaneous  and  pulmonary  lym- 
phatics, is  poured  into  the  inteftines,  by  the  retrograde  motions 
'tof  th^  ladleals.  This  difeafe  is  moft  fimilar  to  the  aqueous  di- 
abetes, and  is  frequently  exchanged  f©r  it :  a  diftinft  inftancc 
of  this  is  recorded  by  Bemiingerus,  Cent.  v.  Obf.  98.  in  which 
an  aqueous  diarrhoea  fucceeded  an  aqueous  diabetes,  and  deftroy- 
ed  the  patient.  There  is  a  curious  example  of  this,  defcribed  by 
Sympfon  (De  Re  Medica)-^*<  A  young  man  (fays  he)  was  feiz- 
ed  with  a  fever,  upon  which  a  diarrhoea  came  on,  with  great 
ftupor  5  and  he  refufed  to  drink  any  thing,  though  he  was 
parched  up  with  exceffive  heat  :  the  better  to  fupply  him 
with  moifture,  I  direded  his  feet  to  be  immerfed  in  cold  water ; 
iihmediately  I  obfervcd  a  wonderful  decreafe  of  water  in  the  vef- 
fcl,  and  then  an  impetuous  ftream  of  a  fluid,  fcarcely  coloured^ 
was  difchargcd  by  ftool,  like  a  cataraft.'* 

7.  There  is  another  kind  of  diarrhoea,  which  has  been  called 
coeliaca  ;  in  this  difeafe  the  chyle,  drunk  up  by  the  la£leals  of 
the  fmall  inteftines,  is  probably  poured  into  the  large  inteftines, 
by  the  retrograde  motions  of  their  lafteals  :  as  in  the  chylifcrous 
diabetes,  the  chyle  is  poured  into  the  bladder,  by  the  retrograde 
motions  of  the  urinary  branch  of  abforbents* 

The  chylifcrous  diabetes,  like  this  chylifcrous  diarrhoea,  pro- 
duces fudden  atrophy  ;  fince  the  nouriftimcnt,  which  ought  to 
fupply  the  hourly  waftc  of  the  body,  is  expelled  by  the  bladder, 
or  reftum  :  whilft  the  aqueous  diabetes,  and  the  aqueous  diar- 
rhoea pro<luce  exceffive  thirft  ;  becaufe  the  moifture,  which  is 
obtained  from  the  atmofphere,  is  nol  conveyed  to  the  thoracic 
receptacle,  as  it  ought  to  be,  but  to  the  bladder,  or  lower  intef- 
tines ;  whence  the  chyle,  blood,  and  whole  fyftem  of  glands,  arc 
robbed  of  their  proportion  of  humidity. 

8.  There  is  a  third  fpecies  of  diabetes,  in  which  the  urine  is 
mucilaginous,  and  appears  ropy  in  pouring  it  from  one  veflcl 
into  another ;  and  will  fometimes  coagulate  over  the  fire.  This 
difeafe  appears  by  intervals,  and  ceafes  again,  and  feems  to  be 
occafioned  by  a  previous  dropfy  in  fome  part  of  the  body. 
When  fuch  a  coilcftion  is  reabforbed,  it  is  not  always  returned 
into  the  circulation ;  but  the  fame  irritation  that  ftimulates  one 
lymphatic  branch  to  rcabforb  the  depofited  fluid,  inverts  the 

urinary 
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Urinary  branch,  and  pours  it  into  the  bladder.  Hence  this  mu- 
cilaginous diabetes  is  a  cure,  or  the  confecjuencc  of  a  cure,  of  a 
worfe  difeafe,  ratlicr  than  a  difeafc  iitelf. 

Dr.  Cotunniiis  gave  half  an  ounce  of  cream  of  tartar,  every 
morning,  to  a  patient,  who  had  the  anafarca  ^  and  he  voided  a 
great  quantity  of  urine  i  a  part  of  which,  put  over  the  fire,  co- 
agulated, on  the  evaporation  of  half  of  it,  fo  a3  to  look  like  the 
white  of  an  egg.     De  Ifchiade  Nervos. 

This  kind  of  diabetes  frequently  precedes  a  dropfy ;  and  hns 
this  remarkable  circUmftancc  attending  it,  that  it  generally  hap- 
pens in  the  «ight ;  as  during  tne  recumbent  ftate  of  the  body, 
the  fluid,  that  was  accumulated  in  the  cellular  membrane,  or  in 
the  lungs,  is  more  readily  abforbed,  as  it  is  lefs  impeded  by  its 

fravity.  I  have  feen  more  than  one  inftance  of  this  difeafe. 
Ir.  D.  a  man  in  the  decline  of  life,  who  had  long  accu domed 
himfelf  to  fpirituouS  liquor,  had  fwelled  legs,  and  other  fymp- 
toms  of  approaching  anafarca  :  about  once  in  a  week  or  ten  days, 
for  feveral  mpnths,  he  was  feized,  on  going  to  bed,  %vith  great 
general  uneafinefs,  which  his  attendants  refembled  to  an  hyiteric 
fit  J  and  which  terminated  in  a  great  difchai*ge  of  vifcid  nunc ; 
his  legs  became  lefs  fwelled,  and  he  continued  in  better  health 
for  fomc  days  afterwards.  I  had  not  the  opportunity  to  try  if 
this  urine  would  coagulate  over  the  fire,  when  part  of  it  \ra? 
evaporated,  which  I  imagine  would  be  the  criterion  of  this  kind 
of  diabetes  ;  as  the  mucilaginous  fluid  depofited  in  the  cells  and 
cyfts  of  the  body,  which  have  no  communication  witli  the  exter- 
nal air,  (eemd  to  acquire,  by  ftagnation,  this  property  of  coa2;uh- 
tion  by  heat.  Which  tjie  fecreted  mucus  of  the  inteftincs  and  biad-. 
dcr  do  not  appear  to  poflefs  5  as  I  have  found  by  experiment : 
^nd  if  any  one  fliould  fuppofe  this  coagulablc  urine  was  fcpa- 
rated  from  the  blood  by  the  kidneys,  he  may  rccoHcfl:,  that  in  the 
raoft  inflammatory  difeafes,  in  which  the  blood  is  moft  replete 
or  moft  ready  to  part  witli  the  coagulable  lymph,  none  of  this 
appears  in  the  urine. 

9.  Different  kinds  of  diabetes  require  different  methods  of 
cure.  For  the  firft  kind,  or  chyliferous  diabetes,  after  clearing 
the  ftomach  and  inteftines,  by  ipecacuanha  and  rhubarb,  to 
evacuate  any  acid  material,  which  may  too  po^'erfully  ftimulate 
fhe  mouths  of  the  lafte^ls,  repeated  and  hrgc  dofes  of  tin<flure 
of  eatitharides  have  been  much  recommended.  The  fpccific 
ftimulus  of  this  medicine,  on  the  neck  of  the  bladder,  is  likely 
to  excite  the  numerous  abforbent  veflTels,  whicji  are  fprcad  on 
that  part,  into  ftrongcr  natural  adions,  and  by  that  means  pre- 
vent their  retrograde  ones  ;  till,  by  perfiftipg  in  the  ufe  of  the 
medicine,  thcirnatural  habfts  of  motions  might  again  be  eflab- 
VoL.  I.  .   Ii  lifhcd. 
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liflied.  Another  indication  of  cure,  requires  fuch  medicines,  as  by 
lining  the  inteftines  with  mucilaginous  fubftances^  or  with  fuch  a^ 
confift  of  fmooth  particles,  or  which  chemically  deftroy  the  acri-* 
mony  of  their  contents,  may  prevent  the  too  great  aftion  of  the 
inteftinal  abforbcnts.  For  this  purpofe,  I  have  found  the  earth 
precipitated  fromaibJution  of  alum, by  means  of  fixed  alcali,  given 
i^  the  dof^  of  half  a  dram  every  fix  hours,-  of  great  advantage,* 
wkh  a  few  grains  of  rhubarb,  fo  as  to  produce  a  daily  evacuation. 

The  food  (hoald  confift  of  materials  that  have  the  leaft  ftim- 
ulus,  with  calcareous  water,  as  of  Briftol  and  Matlock;  that  the 
mouths  of  the  lafieals  may  be  as  little  ftimulated  as  is  necefiary 
for  their  proper  abforption ;  left  with  their  greater  exertions, 
fhouW  be  conne<3ed  by  fympathy,  the  inverted  motions  of  the 
urinary  lymphatics. 

The  fame  method  may  be  employed  witlv  equal  advantage  ixi 
the  aqueous  diabetes,  fo  great  is  the  fympathy  between  the  (kin 
and  the  ftpmach.  To  which,  however,  fome  application  to  the 
ikih  might  be  ufefully  added  y  as  rubbing  the  patient  all  over* 
with  oil,  to  prevent  the  too  great  a£Uon  of  the  cutaneous  abforb- 
ents.  I  knew  an  experiment  of  this  kind  made  upon  one  pa- 
tient with  apparent  aihantage. 

The  mucilaginous  diabetes  will  require  the  fame  treatment, 
which  is  moft  efficacious  in  the  dropfy,  and  will  be  defcribcd  be- 
low. I  muft  add,  that  the  diet  and  medicines  above  mentbned,- 
are  ftrongly  recommended  by  various  authors,  as  by  Morgan^ 
Willis,  Harris,  and  Etmuller  j  but  more  hiftories  of  the  fuccefsful 
treatmeutrof  thefe  difeafes  are  wanting  to  fully  afcertain  the  moft 
efficacious  methods  of  cure. 

In  a  letter  from  Mr.  Charles  Darwin,  dated  April  24,  177?, 
Edinburgh,  is  the  fubfcquent  paflage : — "  A  man  who  had  long 
laboured  under  a  diabetes  died  yellerday  in  the  clinical  ward. 
He  had  for  fome  time  drunk  four,  and  pafled  twelve  pounds  of 
fluid  daily :  each  pound  of  urine  contained  an  ounce  of  fugar. 
He  took,  without  confiderable  relief,  gum  kino,  fanguis  draconis 
melted  with  alum,  tin£\ureoFcanthairides,  iGnglafs,gumarabic, 
crab's  eyes,  fpirit  of  harlQidrn,  and  eat  ten  or  fifteen  oyfter^ 
thrice  a  day.  Dr.  Home,  having  read  my  thefe,  bled  him,  and 
found  that  neither  the  fvefh  blood  nor  tlic  fcrum  tafted  fweet. 
His  body  was  opened  this  morning-^every  vifcus  appeared  in  a 
found  and  natural  ftate,  except  that  the  left  kidney  had  a  very 
faiall  pelvis,  and  that  there  was  a  confiderable  enlargement  of 
moft  of  the  mefenteric  lymphatic  glands.  I  intend  toinfcrtthis 
in  my  thefis,  as  it  coincides  with  the  experiment,  where  fome 
afparagus  was  eaten  at  the  beginning  of  intoxication,  and  its 
fmcU  r^erceivcd  in  the  urinc^  though  not  in  the  blood." 

The- 
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The  following  cafe  of  chylifcrous  diabetes  is  extraftcd  from 
Ibme  letters  of  Mr.  Hughes,  to  whofe  unremitted  care  the  in- 
firniary  at  Stafford  for  many  years  was  much  indebted.  Dated 
October  10,  1778. 

Richard  Davis,  aged  33^,  a  whitefmith  by  trade, had  drunkhard 
by  intervals  ;  was  much  troubled  with  fweating  of  his  hand^^ 
which  incommoded  him  in  his  occupation,  but  which  ceafed  on 
his  frequently  dipping  them  in  Kme.  About  feven  months  ago 
he  began  to  make  large  quantities  of  water  5  his  legs  arc  oedcm- 
atous,  his  belly  tenfe,  and  he/omplainsof  a  riling  in  his  throat, 
like  the  globus  hyftericus  :  he  eats  twice  as  much  as  other  peo- 
ple, drinks  about  fourteen  pints  of  fmall  beer  a  day,  befides  a 
pint  of  ale,  fome  milk^porridge,  and  a  bafon  of  broth,  and  lie 
makes  about  eighteen  pints  of  water  a  day. 

He  tried  alum,  dragon's  blood,  (leel,  blue  vitriol,  and  canthar- 
ides  in  large  quantities,  and  duly  repeated,  under  the  ctact  of 
Dr.  Underbill,  but  without  any  eiTef^  ;  except  that  on  the  day 
after  he  omitted  the  cantharidcs,  he  made  but  twdvc  pints  of 
water,  but  on  the  next  day  this  good  effeft  ceafed  again. 

November  21. — He  made  eighteen  pints  of  water,  and  he 
now,  at  Dr.  Darwin's  requeft,  took  a  grain  of  opium  every  four 
houi6,  and  five  grains  of  aloes  at  night  j  and  had  a  flannel  fhirt 
given  him. 

22. — Made  Cxteen  pints.  23. — ^Thirteen  pints :  drinks  lefs. 

24. — Increafed  the  opium  to  a  jgrain  and  quarter  every  four 
hours :  he  made  twelve  pints. 

25. — Increafed  the  opium  to  a  grain  and  half :  he  nqw  makes 
ten  pints  5  and  drinks  eight  pints  in  a  day. 

The  opium  was  gradually  increafed  during  the  next  fortnight, 
till  he  tok)k  diree  grains  every  four  hours,  but  without  any  fur- 
ther dimunition  of  his  water.  During  the  ufe  of  the  opium  he 
fweat  much  in  the  nights,  fo  as  to  have  large  drops  ftand  on  his 
face  and  all  over  him.  The  quantity  of  opium  was  then  grad* 
ually  decreafed,  but  not  totally  omitted,  as  he  continued  to  take 
about  a  grain  morning  and  evening. 

January  17. — ^He  makes  fourteen  pints  of  water  a  day.  Dr. 
Underhill  now  direfted  him  two  fcniples  of  common  refin  tritu- 
rated with  as  much  fugar^  every  fix  hours  ^  and  three  grains  of 
opium  every  night. 

19. — Makes  fifteen  pints  of  water  ;  fweats  at  night. 

21. — Makes  feventeen  pints  of  water  ;  has  twitchings  of  hig 
Kmbs  in  a  moming>  and  pains  of  his  legs  :  he  now  takes  a  dram 
of  refin  for  a  dofe,  and  continues  the  opium. 

23. — Water  more  coloured,  and  reduced  tp  fixteen  pints,  and 
he  thinks  lias  a  brackifh  tafte. 

-(5.^Wati?r 
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26. — ^Water  reduced  to  foarteen  pints. 

28. — Water  thirteen  pints  :  he  continues  the  opium^  an4 
takes  four  fcruples  of  the  refm  fot  a  dofe.    ' 

February  i. — ^Water  twelve  pints. 

4. — Water  eleven  pints  :  twitchings  Icfs  j  takes  five  fcruples 
for  a  dofe. 

8. — Water  ten  pints  :  has  had  many  ftods. 

1 2. — Appetite  lefs  :  purges  very  much. 

After  this  the  refin  eitlier  purged  him,  or  vrould  not  (lay  on 
his  ftomach ;  and  he  gradually  relapfed  nearly  to  his  former 
condition,  and  in  a  few  months  funk  under  the  difeafc. 

Odlober  3,  Mr.  tiuches  evaporated  two  quarts  of  the  water, 
and  obtained  from  it  four  ounces  and  half  of  a  hard  and  brittle 
faccharine  mafs,  like  treacle  which  had  been  fome  time  boiled. 
Four  ounces  of  bl6od,  which  he  took  from  his  ajrm  with  defign 
to  examine  it,  had  the  common  appearances,  except  that  the  fc- 
rum  refembled  chcefe-wTicy ;  and  that  on  the  evidence  of  font 
perfons,  two  of  whom  did  not  know  \yhat  it  was  they  tafted^  the 
Jcrum  had  afah'ijb  tajle. 

From  hence  it  appears,  diat  tjie  faccharine  matter,  with  which 
the  urine  of  thefe  patients  fo  much  abounds,  does  not  enter  the 
blood-vefiels  Uke  the  nitre  and  afparagus  mentioned  above  \  but 
that  the  procefs  of  digeftion  tefembles  the  procefs  of  the  ger- 
mination of  yqgctablcs,  or  of  making  barley  into  malt ;  as  the 
vaft  quantity  or  fugar  found  in  the  urine  muft  be  made  froni 
the  food  which  he  took  (which  was  double  that  taken  by  others), 
and  from  the  fourteen  pints  of  fmall  beer  which  he  drank.  And, 
fccondly,  as  the  ferum  of  the  blood  was  not  fweet,  the  chyle  api. 
pears  to  have  been  conveyed  to  the  bladder  without  entering  the 
circubtion  of  the  blood,  ^nce  fo  large  a  quantity  of  fugar,  as 
was  found  in  the  urine,  namely,  twenty  ounces  a  day,  could  not 
have  previoufly  cxilled  in  the  blood  without  being  perceptible  to 
thetafte. 

November  i.  Mr.  Hughes  diflblved  two  drams  of  nitre  in  a 
pint  of  a  decoftionof  the  roots  of  afparagus,  and  added  to  it  two 
ounces  of  tinAurc  of  rhubarb  :  the  patient  took  a  fourth  part 
of  tliis  mixture  every  five  minutes,  till  he  had  taken  the  whole, 
— In  about  lialf  an  hour  he  made  eighteen  ounces  of  water, 
which  was  very  manifeftly  tinged  with  the  rhubarb  5  the  fmeU 
of  afparagus  was  doubtful. 

He  then  loft  four  ounces  of  blood,  the  ferum  of  which  was 
not  fo  opaque  as  that  drawn  before,  but  of  a  yellowiih  caft,  a9 
the  ferum  xti  the  blood  ufually  appears. 

Paper,  dipped  thfJe  or  four  times  in  the  tinged  urine  and  dri- 
ed again,  did  not  fcintillatc  when  it  was  fet  on  frre  j  but  when 

the 
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jthe  flame  wa^  blown  out,  the  fire  ran  aloilg  the  p^cer  for  half  sd| 
inch  ;  which,  when  the  fame  paper  was  unimpregnatcd,  it 
wouhl  not  do  ;  nor  when  the«f{tme  paper  was  dipped  in  utinc 
made  before  he  took  the  nitre^  and  dried  in  the  fanie  manner. 

Paper^  dipped  in  the  fer um  of  tlie  blood  and  dried  in  the  farpe 
manner  as  in  the  urtnC}  did  not  fcintillate  when  the  flame  w$tM 
blown  out,  but  burnt  exaftly  in  the  fame  mannfe'r  as  the  fame 
paper  dipped  in  the  fcrum  of  blood  drawn  from  another  perfon. 

This  experiment,  whieh  is  copied  from  a  letter  of  Mr.  Hughes, 
as  well  as  the  forryer,  fecms  to  evince  the  exiftence  t>f  another 
paftage  from  the  inteftines  to  the  bladder,  in  this  difeafe,  befidei 
that  of  tlie  Tanguiferous  fyftem  ;  and  coincides  with  the  curious 
cJcperiment  related  in  feftion'the  third,  except  that  the  fmeli  of 
the  afparagus  was  not  here  perceived,  owing  perhaps  to  the 
roots  having  been  made  ufe  of  inftead  of  the  heads.     » 

The  rifing  in  the  throat  of  this  patient,  and  the  twitchings  of 
Jiis  limbs,  fesm  to  indicate  fome  fimilarity  between  the  diabetes 
and  the  hyfteric  difeafe,  befides  the  great  flow  of  pale  urin^ 
which  is  common  to  them  both. 

Perhaps  if  tlie  mefenteric  glands  were  nicely  infpcfted  in  the 
€kifi'e£tions  of  thefe  patients  ;  and  if  the  thoracic  duci,  and  the 
larger  branches  of  the  laftcals,  and  if  the  lymphatics,  iKEhich 
arUc  from  the  bladder,  were  well  examined  by  injeftion,  or  by 
the  knife,  the  caufe  of  diabetSs  might  be  more  certainly  undcr^ 
Aood. 

The  opium  alone,  and  the  opium  with  the  refin,  feem  muchr 
to  have  ferved  this  patient,  and  might  probably  have  eflFefted  m 
cure,  if  the  difeafe  had  been  flighter,  or  the  medicine  had  bccu 
exhibited,  before  it  had  been  confirmed  by  habit  during  the  fev- ' 
pn  months  it  Kad  continued.  The  increafe  of  the  quantity  of 
water  on  beginning  the  large  dofes  of  refin  was  probably  owing 
to  his  omitting  the  morning  dofes  of  opium.  • 

As  tjbe  urine  in  chyliferoi;^  diabetes  abounds  fo  much  with 
iaccharine  matter^  as  appears  from  the  above  cafe  of  Davis,  t)r, 
Rollo  has  ingenioufly  recommended  a  diet  of  animal  food  alone  ^ 
this,  with  a  diminution  of  the  quantity  of  fluid,  which  the  pa- 
tient was  previoufly  accuflomed  to,  is  laid  to  have  changed  the 
quality  of  the  urine,  and  to  have  dimimlhed  its  quantity.  Sec 
^art  u.  Clafs  I.  3.  2.  6.  of  this  work. 

V.  Tie  Pbanomena  of  Drofjies  explairud. 

J.  Some  inebriates  have  their  paroxyfms  of  inebriety  tcrmin- 
tt€4  by  much  pale  urine,  or  profufe  fweats,  or  vomiting,  or 
*  •  •  •  flools; 
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ftools  ;  oth^r^  have  their  paroxyfms  terminated  by  ftupor,  or 
llecp,  without  the  above  evacuations. 

The  former  kind  of  thefe  inebnates  have  been  obferved  to  be 
more  liable  to  diabetes  and  dropfy  ;  and  the  latter  to  gout, 
gravel,  and  leprofy.  Evoe  !  attend  ye  bacchanalians  !  ftart  at 
this  dark  train  of  evils,  and  ^mi4  youriiomodeil  jefts^  and  idiot 
laughter,  lecolledt, 

CJucm  Pcu«  vult  pcrdere,  prims  dcmcntat. 

In  rhofe  who  are  fubjeft  to  diabetes  and  dropfy,  the  abforbent 
vcflels  are  naturally  more  irritable  than  in  the  latter  ;  and  by  be- 
ing frequently  difturbed  or  inverted  by  violent  ftimulus,  and  by 
their  too  great  fympathy  with  each  other,  they  become  at  length 
either  entirely  paralytica,  or  are  only  fufccptiMe  of  nation  from 
the  ftimulus  of  very  acrid  material^ ;  as  every  part  of  the  body, 
after  having  been  ufcd  to  great  irritations,  becomes  lefs  affefted 
by  fmallcr  o^es.  T^hus  we  cannot  diftinguifh  objefts  in  the 
night,  for  fome  time  after  we  come  out  of  a  ftrong  fight,  though 
the  iris  is  prefently  dilated  ;  and  the  air  of  a  fummcr  evening 
appears  cold,  after  we  have  been  expofed  to  the  heat  of  the  day^ 

There  are  no  ceHs  in  the  body,  where  dropfy  may  not  be  pro- 
duced, if  the  lymphatics  ceafe  to  abforb  that  mucilaginous  fluid, 
which  is  perpetually  depoGtcd  in  t^em,  for  thcpurpofe  of  lubri- 
cating their  furfaces. 

If  the  lymphatic  branch,  which  opens  into  the  cellular  mem- 
brane, either  does  its  ofllcc  io^pcrfeftly,  or  not  all  j  thefe  cells 
become  replete  with  a  mucilaginous  fluid,  which,  after  it  has 
ftagnatcd  tome  time  in  the  cells,  wiU  coagulate  over  the  fire  ; 
^nd  is  erroncoufly  called  water.  Wherever  the  feat  of  tWs  dif- 
eafe  is,  (unlefs  in  the  lungs  or  other  pendent  vifcera)  the  mucilag- 
inous liquid  above  mentioned  will  fubfidc  to  the  moll  depend- 
ing parts  of  the  body,  as  the  feet  and  legs,  when  thqfe  arc  lower 
than  the  head  and  trunk  ^  for  all  thefe  ccUs  have  communica- 
tions with  each  other. 

When  the  cellular  abforbents  are  become  infcnGble  to  their 
nfual  irritations,  It  moft  frequently  happens,  but  not  always, 
tliat  the  cutaneous  branch  of  abforbents,  which  is  ftri£lly  aflToci- 
atcd  wiUi  them,  fuffeirs  the  like  inability.  And  then,  as  no  wa- 
ter is  abforbed  from  the  atmofpherc,  the  urine  is  not  only  lefs 
diluted  at  the  time  of  its  fecretion,  and  confequently  in  lefs 
quantity  and  higher  coloured  :  but  great  third  is  at  the  fame 
tin7e  induced,  for  as  no  water  is  abforbed  from  the  atmofjpherc 
to  dilute  the  chyle  and  blood,  the  laileals  and  other  abforbent 
vefTels,  which  have  not  loft  their  powers,  arc  excited  into  more 
conftant  or  more  violent  adlion,  to   fupply  this  deficiency  ; 

whence 
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whence  the  urine  becomes  ftiU  lefs  in  quantity,  nnd  of  a  deeper 
eolour,  and  turbid  like  the' yolk  of  ail  egg,  owing  to  a  greatei:  ab- 
ibrption  of  its  thinner  parts.  From  this  ftrohger  adion  of  thofe 
abforbents,  which  ft  ill  retain  their  iirritatility,  the  fat  is  alfo  ab- 
forbed,  and  the  whole  body  bedomes  eftiaciatcd/  This  increafed 
exertion  of  fomc  brandies  of  the  lyihphatii^s,  while  others  are 
totally  or  partially  paralytic,  is  refembled  by  what  conftantly  oc- 
curs in  the  hemiplegia  5  when  the  patiettt  has  loft  the'  ufe  of  the 
limbs  on  one  fide,  he  is  inceflantly  moving  thbfe  of  the  other  j 
for  the  moving  power,  not  having  aecefs  to  the  paralytic  limbs,- 
becomes  redundant  in  thofe  which  are  not  difeafed. 

The  paucity  of  urine  and  thirft  cannot  be  explained  from  a 
greater  quantity  of  mucilaginous  fluid  being  depofited  in  the' 
cellulai'  membrane  :  for  thoughthef^  fymptoms  have  continued 
many  weeks;  or  even  months,  this  collection  frequently  does 
aot  amount  to  mdrc  than  very  few  pints;  Hence  alfo  the  dif- 
ficulty of  promoting  copious  fweats  in  anafarca  is  accounted  for, 
as  well  as  the  great  thirft,  paucity  of  urine,  and  lofs  of  fat ;  fince, 
when  the  cutaneous  branch  of  abforbents  is  paralytic,  ot  nearly 
ib,  there  is  already  too  fmall  a  quantity  of  aqueous  fluid  in  the 
blood  :  nor  can  thefe  torpid  cutaneous  lymphatics  be  readily  ex- 
cited into  retrograde  motions. 

Hence  iikewife  we  u'nderftand,  why  in  the  aicit'es,  and  fomc 
other  dropfics,  diere  is  often  no  thirft,  and  no  paucity  of  urine ; 
ki  thefe  ^afes  the  cutaneous  abforbents  continue  t6  do  their  office. 

Some  have  l)elieved,  that  dropfies  were  occafioned  by  the  in- 
ability of  the  kidneys,  from  having  only  obferved  the  paucity  of 
urine  •,  and  have  thence  laboured  much  to' obtain  diuretic  medi-^ 
eincs  5  but  it  is  daily  obfetvable,  that  thofe  who  die  of  a  total  in- 
ability to  make  water,  do  not  becJome  dropfical  in  confequence 
of  it :  Ferneiius  mentions  one,  who  labouted  under  a  perfeft  fup-^ 
preffion  of  urine  during  twenty  days  before  his  death,  and  yet 
nad  no  fymptoms  of  dropfy.  Pathol.  1.  vi.  c.  8.  From  the 
fame  idea  many  phyficians  have  rellrained  their  patients  frOm 
drinking,  though  tHeir  thirfl:  has  been  very  urgent  j  and  fome 
cafes  have  been  publiftied,  where  this  cruel  fegimen  has  beerf 
thought  advantageous :  but  others  of  nicer  obfervatiofti  afe  of 
opinion,  that  it  has  always  aggravated  the  diftrefles  df  the  patient ; 
and  though  it  has  abated  his  fwellings,  yet  by  inducing  a  fever  it 
has  haftened  his  diflblntion.  See  Tranfaftions  of  the  College, 
London,  vol.  ii.  p.  235.     Cafes  of  Dropfy  by  Dr.  G.  Baker. 

The  cure  of  anafarca,  fo  far  as  refpedts  the  evacuation  of  the 
accumulated  fluid,  coincides  wdth  the  idea  of  the  retrograde  ac- 
tion of  the  lymphatic  fyftem.  It  is  well  knowp  that  vomits,  and 
other  drugs^  which  induce  fickaefs  or  naufea,  it  the  fame  time 
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tkit  they  rviciiatt  (he  (toniacit,  produce  a  great  abforption  of 
tlic  lymph  acgumulatecl  in  tlitf  cellular  membrane.  In  tlue  op- 
tv;ia«>Ji  of  a  vomif,  not  only  the  motions  of  the  llom^ch  and  du- 
odenum become  inverted,  but  alfo  thofe  of  thq  lymphatics  and 
Iidculs,  which  belong  to  tliem  j  whe'nce  a  great  qi^antity  of 
cliyle  and  lymph  is  perpetually  poured  into  the  ftomach  and  in- 
t^tlincSf  during  the  cpcr,iiioi^  and  evacuated  by  the  mouth. 
Now  ^t  the  fimc  time,  oth^r  branches  of  the  lymphatic  fyftem, 
TO.  thofe  which  open  on  the  cellular  membrane,  are  brought  itir 
to  more  energetic  aiction,  by  the  fympathy  above  mentioned,  and 
an  increafe  of  their  ^forption  is  produced. 

Hence  repeated  vomits,  and  cupreous  f;>Its,  and  fmall  dofes  of 
fijuill  or  foxglove,  are  fo  efficacious  in  this  difeafe.  And  as  draf- 
tic  purges  a£l  alfo  by  inverting  the  motions  of  tlic  lafkeals  5  and 
thence  tlie  other  branches  of  lymphatics  are  induced  into  morjC 
powerful  natural  aftion,  by  fympathy,  and  drink  up  the  fluids 
frpm  all  the  c€ills  of  the  body  ;  and  by  tlieir  anafbomofes,  pour 
,  them  into  the  la£leal  branches  y  which,  by  their  inverted  adlions, 
veturn  them  into  tb^  inteftines  ;  and  tkey  arc  thus  evacua- 
ted froni  the  body  : — thef<?  purges  alfo  arc  ufed  with  fuccefs  in 
£fcharging  the  accumulated  fluid  in  anafarca. 

IL  The  following  cafes  are  related  with  defign  to  afcertaiii 
the  particular  kinds  of  dropfy  in  which  the  digitalis  purpurea,  or 
common  foxglove,  is  preferable  to  £quill,  or  other  evacuants, 
and  were  firft  publi(hed  in  1780,  in  a  pamphlet  entitled  Exper- 
iments on  mucilaginQUS  and  purulent  Matter,  &c.  Cadell.  Lon* 
dpn»  Other  cafes  of  dropfy,  treated  with  digitalis,  were  after- 
wards publidicd  by  Dr.  Darwin  in  the  Medical  Trahfaflioas» 
tol.  iii.  in  which  there  is  a  midake  in  rcfpecSb  to  the  dole  of  the 
powder  of  foxglove,  which  (hould  h^ve  been  from  five  grains  10 
one,  inftead  of  from  five  grains  to  ten. 

Anafarca  of  the  Lungs. 

I.  A  lady,  between  forty  aild  fifty  years  df  age,  had  been  in- 
difpofed  fome  time,  was  then  feized  witli  cough  and  fewer,  and 
afterwards  expeflorated  much  digefted  mucus.  This  expefto- 
ration  fuddenly  ceafed,  and  a  confiderable  difficulty  of  breathing 
fuj^rvcned,  with  a  pulfc  very  irregular  both  in  Telocity  and 
flrength  ;  (lie  was  much  diftrefled  at  firft  lying  down,  and  at 
firft  rifing ;  but  after  a  minute  or  two  bore  either  of  thofe  attitudes 
with  eafc.  She  had  no  pain  or  numbncfs  in  her  arms  }  fhe  had 
no  he^ic  fever,  nor  any  cold  Ihiverings,  and  the  urine  was  in 
due  quantity,  and  of  the  natural  colour. 

The  diiFiculty  of  breathing  was  twice  confidcrably  relieved  by 
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fmall  dofes  of  Jpacacuanha,  which  operated  upwards  and  down- 
wards, but  recurred  in  a  few  days  :  fhc  was  tlien  direfted  a  de- 
co(9ion  of  foxglove,  (digitalis  purpurea)  prepared  by  boiling  four 
ounces  of  the  frefh  leaves  from  two  pints  of  water  to  one  pint  5 
to  which  were  added  two  ounces  of  vinous  fpirit :  ihc  took  three 
large  fpoohfuls  of  this  miltutc  every  two  hours,  till  the  had 
taken  it  four  times  5  a  continued  ficknefs  fupervened,  with  frew 
quent  vomiting,  and  a  copiotis  flow  of  urine :  thefe  evacuations 
continued  at  intervals  for  two  or  three  days,  and  relieved  the 
difficulty  of  breathing. — She  had  fomerebples  afterwards,  which 
were  again  relieved  by  the  repetition  of  the  deco£lion  of  foxglove. 

2.  A  gentleman,  about  fixty  years  of  age,  who  had  been  adw 
^i£ted  to  an  immoderate  ufe  of  fermented  liquors,  and  had  been 
T^y  cofpulent,  gradually  loft  bis  ftrength  and  lle(h,  had  great 
dmiculty  of  breathing,  v«4th  legs  fomcwhat  fwcllcd,  and  a  very 
ki'egular  pulfe.  He  was  very  much  diftrefled  at  firft  lying  down, 
and  at  firft  rifing  from  his  bed,  yet  in  a  minute  or  two  was  cafy 
in  both  thefe  attitude?.  He  made  ftraw-coloured  urine  in  duo 
quantity,  and  had  no  pain  or  numbnefsof  his  arms. 

He  took  a  large  fpoonf  ul  of  the  decoftion  of  foxglove,  as  above, 
every  hour,  for  ten  or  twelve  fucceffive  hours,  had  itKefTant  fick- 
nefs for  about  two  days,  and  paffed  a  large  quantity  of  urine  j 
upon  which  his  breath  became  quite  eafy,  and  the  fwelling  of 
his  legs  fubfided  *,  but  as  his  whole  conftitution  was  already  fink- 
Jng  from  the  previous  intemperance  of  his  life,  he  did  not  fur- 
vive  more  than  three  or  four  months. 

Hydrops  Pericardiu 

3.  A  gentleman  of  temperate  life  and  fedlilous  application  to 
bufincfs,  between  thirty  and  forty  years  of  age,  had  long  been 
fubjeft,  at  intervals,  to  an  irregular  pulle  :  a  few  months  ago  he 
became  weak,  with  difficulty  of  breathing,  and  dry  cough.  In 
this  fituation  a  phyfician  of  eminence  directed  him  to  abllain  from 
all  animal  food  and  fermented  liquor,  during  which  regimen  all 
his  complaints  increafed  j  he  now  became  emaciated,  and  total- 
ly loft  his  appetite  ;  his  pulfe  very  irregular  both  in  velocity  and 
ftrength ;  with  great  difficulty  of  breathing,  and  fome  fwelling 
of  his  legs ;  yet  he  could  lie  down  horizontally  in  his  bed,  ihougli 
he  got  little  fleep,  and  pafl'ed  a  due  quantity  of  urine,  and  of  the 
natural  colour  :  no  fullnefs  or  hardnefs  could  be  perceived  about 
the  region  of  the  liver  j  and  he  had  no  pain  or  numbnefs  in  hiS 
arms. 

One  night  he  had  a  moft  profuffe  fweat  all  over  his  body  and 

limbs,  which  quite  deluged  his  bed,  and  for  a  day  or  two  fome- 
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what  relieved  his  difficulty  of  breathing,  and  his  pulfe  became^ 
lefs  irregular :  this  copious  fwcat  recurred  three  or  four  times  at 
the  intervals  of  five  or  fix  day sj  and  repeatedly  alleviated  his 
fymptoms.- 

He  was  dire£t«d  one  large  fpoonful  of  the  above  decoftion  of 
foxglove  every  hour,  till  it  procured  fome  confideraWc  evacua- 
tion :  after  he  had  taken  it  eleven  fucccffive  hours  he  had  a 
few  liquid  ftools,  attended  with- a  great  flow  of  urine,  which  lad 
had  a  dark  tinge,  as  if  mixed  with  a  few  drops  of  blood  :  he 
continued  fick  at  intervals  for  two  days,  but  his  brea'^h  became 
quite  eafy,  and  his  pulfe  quite  regular^  the  fwelling  of  hi»  legar 
difappeared,  and  his  appetite  and  fleep  returned. 

He  then  took  three  grains  of  white  vitriol  twice  a  day,  witfr 
ibme  bitter  medicined}  and  a  grain  of  opium  with  five  jgrains  of 
rhubarb  evcnr  night;  wasadvifed  to  eat  flcfli  meat,  and  fpice> 
as  his  ftomach  would  bear  it,  with  fmall  beer,  and  a  few  glalTes 
of  wine  $  and  had  iflues  made  in*  his  thighs  '^  and  has  fuflered 
no  relapfe. 

4.  A  lady,  about  fifty  years  of  age,  had  for  fome  weeks  great 
difiiculty  of  breathing,  with  very  irregular  pulfe,  and  confidera- 
£lc  general  debility:  (he  could  lie  dowa  in  bed,  aiid  the  uriner 
was  in  due  quantity  and  of  the  natural  colour^and  fixe  had  no 
pain  or  numbnefs  of  her  arms. 

She  took  one  large  fpoonful  of  the  above  deco^ion  of  foxglove 
every  hour^  for  ten  or  twelve  fucceifive  hours ;  was  fick,  and 
made  a  quantity  of  pale  urijue  for  about  two  days,  and  was  quite 
relieved  both  of  the  difficulty  of  breathing,  and  the  irregularity 
of  her  pulfe.  She  then  took  a  grain  of  opium,  and  five  grains 
of  rhubarb,  every  night,  for  many  weeks ;  with  fome  flight  cha- 
lybeate and  bitter  medicincs,^  and  hks  fuffcred  no*  relapfe. 

Hydrops  ^h^racis. 

5.  A  tradcfman,  about  fifty  years,  of  age,  became  weak  and 
ftiort  of  breath,  efpecially  on  kicreafe  of  motion,  with  pain  in 
one  arm,  about  the  iiifertion  of  the  biceps  mufcle.  He  obferv- 
ed  he  fometimes  in  the  night  made  an  miiifuol  quantity  of  pale 
water.  He  took  calomel,  alum,  and  peruvian  bark,  and  all  his 
fymptoms  increafed  :  his  legs  began  to  fwell  confideraWy  \  his^ 
breath  became  more  difficult,  and  be  could  not  lie  down  in  bed ;. 
but  all  this  time  he  made  a  due  quantity  of  ftraw-coloured 
water.  . 

The  decoction  of  foxglove  was  given  as  in  the  preceding  ca- 
fes, which  operated  chiefly  by  purging,  and  fecmed  to  relieve 
his  breath  for  a  day  or  two  \  but  alfo  feemcd  to  contribute  to 
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^weaken  him. — He  became  after  fome  weeks  univerfally  dropfical, 
and  died  comatofe. 

6.  A  young  lady  of  dcHcatc  conftitution*  with  light  eyes  and 
hair,  and  who  had  perhaps  lived  too  abft«|nioafly  boih  in  refpcdt 
to  the  quantity  and  quality  of  what  ihe  ate  and  drank,  was  fell- 
ed with  great  difficulty  of  breathings  fo  as  to  threaten  immedi- 
ate death.  Her  extremities  were  quite  cotd,  and  her  breath  fek 
cold  to  the  back  of  onc^s  hand.  She  had  no  fwcat,  nor  could 
lie  down  for  a  fingte  moment ;  and  had  previouly,  and  at  prcf- 
.ent,  complained  of  great  weaknefs  and  pain  and  niunbnefs  of 
both  her  arms  ;  had  no  fwelling  of  her  leg«,  no  thirft,  wat^r  in 
due  ^antity  and  colour.  Her  fifter,  ab^ut  a  year  before,  wa6 
affli£led  with  fimilar  fymptoms,  was  repeatedly  blooded^  and  di* 
ed  univerfaUy  dropfical. 

A  grain  of  opium  was  preri  immediately,  and  repeated  every 
-fix  hours  with  evident  and  amazing  advantage  ;  afterwards  a 
blifter,  with  chalybeates,  bitters,  and  cSsntizl  oil^  .were  exhibi^- 
Jtd^  but  nothing  had  fuch  eminent  eSe€t  in  relieving  the  difficult 

Sof  breathing  and  coldnefs  of  her  extremities  as  opium,  by 
e  ufc  of  wUch  ft  a  few  wecka  flic  pcrfcftly  regained  her 
%ea^y  and  haafufiered  no  fclsqfrfe. 

Afckesj. 

7.  A  young  lady  of  delicate  conftitiition  having  been  expo- 
fed  to  great  fear,  cold,  and  fatigue,  by  the  overturn  of  a  chaife 
in  the  night,  bqgan  with  pain  and  tumour  in  the  right  hvpo- 
chondrium  :  in  a  few  months  a  fludluation  was  felt  througnout 
^e  whole  abdomen,  fliore  diftin£Uy  perceptible  indeed  about  the 
region  of  the  ftomach  ;  fince  the  integuments  of  the  lower  part 
of  the  abdomen  generally  become  thickened  in  this  difeafeby  a 
<legree  of  anafarca.  Her  legs  were  not  fweUed,  no  thirft,  water 
in  due  quantity  and  colour.— She  took  the  foxglove  fo  as  to  in^ 
duce  ficknefs  and  ftools,  but  without  abating  the  fwelling,  and 
was  obliged  at  length  to  fvbmit  to  the  operation  of  tapping. 

8.  A  man  about  fixty-fevea,  who  had  long  b^fen  accufton^d 
to  fpirituous  potation,  had  fome  time  laboured  i|nder  afcitcs  9 
iiis  legs  fomewbat  fwelled  ;  his  breath  eafy  xA  tlNa^itudes  \  no 
appetite  ;  great  thirft ;  urine  in  exceedingly  fmall  quantity,  very 
deep  coloured,  apd  turbid  ;  pulfe  equal.  He  took  the  foxgknre 
in  fuch  quantity  as  vomited  him,  and  induced  ficknefs  for  two 
days ;  but  procured  no  flow  of  urine,  or  diminution  of  his  fwell- 
ing 3  but  was  thought  to  leave  him  confiderably  weaker. 

9.  A  corpulent  man,  accuftomed  to  a  large  potation  of  fer.- 
ai^nted  liquors^  had  vehement  cough|  difficult  breathing,  ana-^ 

fare* 
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farc>  of  his  legs,  thighs,  and  hands,  and  confideraWc  tunmir, 
with  evident  fluftuation  of  his  abdomen  j  his  puife  was  ecpial ; 
his  urine  in  fmaH  quantity,  of  deep  colour,  and  turbid.  Thefe 
fwellings  had  been  twice  confiderably  abated  by  draft  tc  cathar- 
tics. He  took  three  ounces  of  a  decodlion  of  foxglove  (made 
by  boiling  one  ounce  of  the  frefli  leaves  in  a  pint  of  water)  every 
three  hours,  for  two  whole  days ;  it  then  began  to  voo^it  and 
purge  him  violently,  and  promoted  a  great  flow  of  urine ;  he 
was  by  thefe  evacuations  completely  emptied  in  tw<slve  hours. 
After  two  or  three  months  all  thefe  fymptoms  rcfcumed,  and 
were  again  relieved  by  the  uCi  of  the  foxglove ;  'aad  thus  in  the 
.fpace  of  about  three  years  he  was  about  ten  times  evadliated) 
and  continued  all  that  time  his  ufual  potations  :  excepting  it 
firft,  the  medicine  operated  only  by  urine,  and  did  not  appear 
confideraUy  to  weaken  him. — ^The  laft  time  he  took  it,  it  had 
po  cSeGt ;  and  t  few  weeks  afterward^  he  vomited  a  great  quanu 
tity  of  bloody  and  expin^d^ 

QJJ  E  E  I  E  S* 

1.  As  the  (irft  fix  of  thefe  patients  had  a  due  difcharge  of 
urine,  and  of  the  natural  colour,  was  not  the  feat  of  the  difea^ 
confined  to  fome  part  of  the  thora^ ,  and  the  fwelling  of  the  leg$ 
rather  a  fymptom  of  the  obftruflcd  circulation  qf  the  blood, 
than  of  a  paralyfis  of  the  cellular  lymphatics  bf  thofc  parts  ? 

a.  When  the  original  difeafe  is  a  general  an^farca,  do  not  the 
cutaneous  lymphatics  always  become  paralytic  at  the  fame  time 
with  the  cellular  ones,  by  their  greater  fyn^)athy  with  each  oth^ 
er  ?  and  hence  the  paucity  of  uriij|ymd  the  great  tbirft,  diftin- 
guifh  this  kind  of  dropfy  i 

3.  In  the  anafarca  of  the  lungs,  when  the  difeafe  is  not  vcrj 
great,  though  the  patients  have  confickrable  difficulty  of  bfeath* 
ing,at  their  6rSt  lying  down,  yet  after  a  minute  or  two  tlieit 
breath  becomes  eafy  again  ^  and  the  fame  occucs  at  -their  firfl: 
rifmg.  Is  not  this  owing  to  the  time  necefiary  for  the  fluid  in 
^  cells  of  the  lungs  to  dbange  its  place^  ^  as  the  kaft  to  (na>m- 
mode  relpiration  in  the  new  ^tittucle  i 

4.  In  the  dtjopfy  of  the  pericardium  does  not  the  patient  beat 
the  horizontal  or  perpendicular  attitude  with  equal  eafe  ?  Does 
rius  circumftance  diftinguifii  the  dropfy  of  the  pericardium  frqm  ' 
that  of  tjxc  lungs  and  of  the  thorax  ? 

5.  Do  the  univcrfal  fweats  diftinguifli  the  dropfy  of  the  peri- 
cardium, or  of  the  thorax  i  and  thofe,  which  cover  the  upper 
parts  of  tlie  body  only,  the  anafaraa  of  the  lungs  ? 

6.  When  in  the  dropfy  of  the  thc^rax,  the  patient  endeavoun 

to 
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•  to  iic  down,  do€s  not  the  extravafatcd  fluid  con^cfe  the  ^ppcr 
parte  of  die  bronchia^  and  totally  "preclude  the  Jtccc£$  ot  air  to 
«very  part  of  the  kicgs?  whtlfi:  ia  the  |)erpendi£uiar  attkude  tiie 
inferior  parts  of  the  lungs  only  are  comprciled  ?  Does  notfomew. 
thiog  iimiiar  to  this  occur  in  the  aoa^ca  of  the  hings,  wbea 
ihR  difeaie  is  very  great,  and  thus  prevent  tfaofe  patients  aUb 
from  lying  down  i 

7.  As  a  principal  branch  of  the  fourth  cervical  nerve  of  die 
left  fide,  after  having  joined  a  branch  of  i3ie  third  aiid  of  the  feo^ 
end  cervical  nerves,  defcending  between  the  fubdarian  v^in  an^ 
artery,  ts  received  in  a  groove  foimcd  for  it  hi  the  pericarduam, 
and  if  d>iiged  to  make  a  conTiderabie  turn  cMotwards  to  go  over 
the  proo&inent  part  of  it,  where  tfae  point  of  liie  heart  is  lodged, 
in  its  courfe  to  the  diaphragm  ;  and  as  the  atber  plunenic  nerw 
t>{  the  right  fide  has  a  firaight  courfe  to  the  dia^lu^m  ;  and  as 
many  other  confixknible  branches  of  this  fburdi.pair  of  cervical 
jierves  are  fprcad  on  the  arms  ;  does  not  a  pain  in  the  left  ana 
diftinguiAi  a  difeafe  of  the  pericardium,  as  in  the  afigina  pefloi- 
jnsy  or  in  the  dropfv  of  die  pericardium  ?  and  does  not  a  pain 
jOr  iBteaknefs  in  i>ot}^arms  diilingutih  the  dropfy  of  the  thorax  i 

8.  Do  not  the  dropfies  of  the  thorax  and  pericardium  fre^ 
qaently  exift  togetho:,  and  thus  add  to  the  uncertainty  and  &u 
lalary  of  the  difea&  ? 

9.  Might  not  the  foxglove  be  ferviceable  in  hydrocephalus  in* 
^mus,  in  hydrocele>  and  in  white  fwellings  of  the  joints  i 

VI.  Of  €9ld  Sweats, 

T^ERS  have  been  hiftories  given  of  chronical  immoderate 
fweatings,  which  bear  fome  analogy  to  the  diabetes.  Dr.  Willif 
ntemions  a  bdy  then  living,  whofe  fweats  were  for  many  years 
{o  proftife,  that  all  her  bedclothes  were  not  only  moiftened, 
hot  dehiged  with  them  ev^y  night  ^  and  that  many  ounces,  and 
Sometimes  pints,  of  this  fweat,  were  received  in  veflels  properly 
^laced^  as  k  trickled  down  her  body.  He  adds,  that  ihe  had 
great  thirft,  had  taken  many  medicines,  and  fubmitted  to  various 
rules  of  life,  and  changes  of  climate,  but  ftill  continued  to  have 
thefe  immoderate  fweats.    Pharraac.  ration,  dc  fudore  anglico. 

Dr.  Willis  has  alfo  obferved,  that  the  fudor  anglicanus  which 
*  appeared  in  England,  in  1483,  and  continued  till  15; i»  was  in 
fome  rcfpcds  (imilar  to  the  diabetes  5  and  as  Dr.  Oaius,  who 
faw  this  difeafc,  mchtions  the  vifcidity,  as  wejl  as  the  quantity 
<rf  thefe  faeeats,  and  adds,  that  the  extremities  were  often  cold, 
when  the  internal  parts  were  burnt  up  with  heat  and  thirft, 
^ijih  great  and  fpecdy  emaciation  aad  debility  :  there  is  great 

reafoa 
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reafon  to  bdicvc,  that  the  fluids  were  abforbed  from  the  cells  of 
the  body  by  the  cellular  and  cyftic  branches  of  the  lymphatics^ 
and  poured  on  the  Ikin  by  the  retrograde  motions  ot  the  cuta*^ 
fieous  ones.  '^      . 

Sydenham  has  recorded,  in  the  ftationary  fever  of  the  year 
1685,  the  vifdd  iweats  flowing  from  the  head,  whiot  were  prob- 
ably from  the  fame  iburce  as  thofe  in  the  fweating  plague  above 
mentioned* 

It  is  very  common  in  dropfies  of  the  <:heft  or  lungs  to  have 
the  diflicttlty  of  breathing  relieved  by  copious  fweats,  flowing 
from  the  head  and  heck.  !Kfr.  P.  about  fifty  years  of  age,  had 
for  many  weeks  been  affli£^ed  with  anafarcaof  his  legs  and  diighs, 
attended  with  difficulty  of  breathing ;  and  had  repeatedly  been 
relieved  by  fquill,  other  bitters,  and  chalybeates.— .^ne  ni^t 
the  difficulty  of  breathing  became  fo  great,  that  it  was  thought 
he  mud  have  expired  $  but  fo  copious  a  fweat  came  dut  of  hit 
head  and  neck,  that  in  'a  few  hours  fome  pints,  by  eftimation^ 
were  wiped  off  from  thofe  parts,  and  his  breath  was  for  a  time 
relieved.  This  dyfpnoea  and  thefc  fweats  recurred  at  intervals, 
and  after  fome  weeks  he  ceafed  to  exiS.  Ifht  (kin  of  his  head 
and  neck  felt  cold  to  the  hand,  and  appeared  pale  at  the  time  thefe 
fweats  flowed  fo  abundantly  ;  which  is  a  proof,  thit  they  were 
produced  by  an  inverted  motion  of  the  abforbents  of  thofe  parts : 
for  fweats,  which  are  the  confequence  of  an  increafed  adiion  of 
the  fanguiferous  fyftem,  are  always  attendeij  with  a  warmth  of 
the  (kin,  greater  than  is  natural,  and  a  more  florid  colour ;  as 
the  fweats  from  exercife,  or  thojSs  that  fiicceed  the  cold  fits  of 
agues.  Can  any  one  explain  how  thefe  partial  fweats  fhould  rcr 
iieve  the  difficulty  of  breadimg  in  aha&rca,  but  by  fuppofing  that 
the  pulmonary  branch  of  abforbents  drank  up  the  fluid  in  the 
cavity  of  the  thorax,  or  in  the  cells  of  the  lungs,  and  threw  it  on 
the  ikin,  by  the  retrograde  jnotions  of  the  cutaneous  branch  ? 
for,  if  we  could  fuppofe,  that  the  increafed  a£kion  of  the  cuta- 
neous glands  or  capillaries  poured  upon  the  flcin  this  fluid,  prer 
vioufly  abfotbed  from  the  lungs  j  why  is  not  the  whole  furface  of 
the  body  covered  with  fweat  ?  why  is  not  the  flcin  w^ra^  ?  Add 
to  this,  that  the  fweats  above  mentioned  were  clammy  or  gluti* 
nous,  which  the  condenfed  perfpirable  matter  is  not;  whence  it 
would  feem  to  have  been  a  different  fluid  from  that  of  common 
perfpiration.  * 

Dr.  Dbbfon,  of  Livcrppol,  has  given  a  very  ingenious  expla- 
nation of  the  acid  fweats,  which  he  obfcrvcd  in  a  diabetic  patient 
T— he  thinks  part  of  the  chyle  is  fecreted  by  the  flcin,  and  after- 
wards undergoes  an  acetous  fermentation. — Can  the  chyle  get 
thither,  but  by  an  inverted  motion  of  the  cutaneous  lymphatics  ? 

in 
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in  the  fame  manner  as  it  is  carried  to  the  bladder,  by  the  inverted 
motions  of  the  urinary  lymphatics.  Medic  Obfervat.  and 
Enq.  London,  vd.  v- 

Are  not  the  cold  fweats  in  fome  fainting  fits,  and  in  dying 
people,  owing  to  an  inverted  motion  of  the  cutaneous  lymphat** 
ks  ?  for  in  thefe  there  can  be  no  increafed  arterial  or  glandular^ 
a^ion. 

Is  the  difficulty  of  breathing,  ariTmg  from  anafarca  of  the  Iungs# 
relieved  by  fveats  from  the  head  and  neck  ;  whilft  that  difficult* 
ty  of  breathing,  which  arifes  from  a  dropfy  of  the  thorax^  or  peri^ 
cardium,is  never  attended*  with  thefe  fweats  of  the  head  ?  and 
thence  can  thefe  difeafes  be  diflitigulihed  from  each  other  ?  Do 
the  periodic  returns  of  noflurnal  ailhma  rife  from  a  temporary 
dropfy  of  the  lungs,  coUedled  during  their  more  torpid  ftate  in 
found  deep,  and  then  re^^abforbed  by  the  vehement  eflbrts  of  the 
difbrdered  organs  of  refpiration,  and  cairied  off  by  the  copious 
fweats  about  the  head  and  neck  i 

More  extenfive  and  accurate  diffe£lions  of  the  lymphatic  fyf-* 
tem  are  wanting  to  liable  us  to  unravel  thefe  knots  of  fcience. 

VII.  Tranflations  of  Matter j  of  Chyle ^  rf  MUk^  of  Urine.     Oper^ 
aiion  of  purging  Drugs  apputd  entemallj. 

1.  The  tranflations  of  matter  from  onie  part  of  the  body  to 
another,  can  only  receive  an  explanation  from  the  dodlrine  of 
the  occafional  retrograde  motions  of  fome  branches  of  the  lymph- 
atic  fyftem :  for  how  can  matter,  abforbed  and  mixed  with  the 
whole  mafs  of  blood,  be  fb  haftily  coUeded  again  in  any  one 
part  ?  and  is  it  not  an  immutable  law,  in  animal  bodies,  that 
each  gland  can  fccrete  no  other,  but  its  own  proper  fluid  ?  which 
is,  in  part,  fabricated  in  the  very  gland  by  an  animal  procefs, 
which  it  there  undergoes :  of  thefe  purulent  tranflations  innu-* 
merable  and  very  remarkable  inftances  are  recorded. 

2.  The  chyle,  which  is  feen  among  the  materials  thrown  up 
by  violent  vomiting,  or  in  purging  (tools,  can  only  come  thither 
by  its  having  been  poured  into  the  bowels  by  the  inverted  mo- 
tions of  the  lafteals :  for  our  aliment  is  not  converted  into  chyle 
in  the  ftomach  or  inteftines  by  a  chemical  procefs,  but  is  made 
in  the  very  mouths  of  the  laAeals ;  or  in  the  mefenteric  glands ; 
in  the  fame  manner  as  qther  fecreted  fluids  are  made  by  an  ani- 
mal procelis  in  their  adapted  glands. 

Here  a^  curious  phasnomenen  in  the  exhibition  of  mercury  is 
worth  explaining :  — If  a  moderate  dofe  of  calomel,  as  fix  or  ten 
grains,  be  fwallowed,  and  within  one  or  two  days  a  cathartic  is 
given,  a  falivation  is  prevented  :  but  after  tiiree  or  four  days,  a 

falivatioiTi 
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fcKvation  havhig  come  011,  repeated  purges  every  6zjy  for  a  weefc 
or  twa>  arc  required  to  eliminate  the  mercury  from  the  conftitu-' 
tion.  For  this  acrid  metallic  preparation,  being  a-bfoibed  by  the 
mouthaof  the  ladeais,  continues,  for  a  time  arretted  by  the  mef- 
entcric  glands,  (as  the  varioious  or  vcneical  poifons  fwell  the 
fobaxillar  or  ingvimal  ghmds) :  and,  during  tlie  operation  of  » 
cathartic,  is  returned  into  the  inteftines  by  the  inverted  a£Uo» 
of  the  la£lezi5>  and  thus  carried  out  of  the  fyftcm. 

Hence  we  underftand  the  ufe  of  romtts  or  purges,  to  thofiS 
who  have  fwaUowed  either  contagious  or  poifonous  materials^ 
even  though  exhibited  a  day  or  even  two  days  after  fuch  acci- 
dents ;  namely,  that  by  the  retrograde  motions  of  the  larteals 
and  lymphatics,  the  material  ftill  arretted  in  the  mefenteric,  or 
crthor  glands,  may  be  eliminated  from  the  body. 

3.  Many  inftances  of  milk  and  chyle  found  )n  ulcers  are  giv- 
en by  Ualkr,  El.  Phyliol.  t.  vii.  p.  12,  23,  which  admit  of  no 
other  explanation  than  by  fuppofing,  that  tht  chyle,  imbibed  by 
one  branch  of  the  abforbcnt  fyftem,  was  carried  to  the  ulcer^  by 
the  inverted  motions  of  another  branch  of  the  fame  fyftem. 

4.  Mrs.  P.  on  the  fecond  day  after  delivery,  was  fei^ed  with 
:k violent  purging,  in  which,  though  opiates  mucilages,  thebark^ 
and  teftacea  were  profufcly  ufed,  continued  many  days,  till  at 
length  (he  recovered.  During  the  time  of  this  purging,  no  milk 
could  be  drawn  from  hsr  breaits  5  but  the  ftools  appeared  like 
the  curd  of  milk  broken  into  fmall  pieces.  In  this  cafe,  was  not 
the  milk  taken  up  from  tfae  follicles  of  the  pe<^^oral  glands,  and 
thrown  on  the  inteftines,  by  a  retrogrefiion  of  the  ioteftinal  ab-» 
(brbents  ?  for  how  can  we  for  a  moment  fufpe<fi  that  the  mucous 
glands  of  the  inteftines  could  fepar^te  pure  milk  from  the  blood  ? 
Dr.  SmelHe  has  obferved,  that  loofe  ftools,  mixed  with  milk, 
which  is  curdled  in  the  inteftinos,  frequently  relieves  the  tur« 
gefcency  of  the  brcafts  of  thofe  who  ftudioufly  repel  their  milk. 
Cafes  in  Midwifery,  43,  No.  2.  i. 

5.  J.  F.  Meckel  obferved  in  a  patient,  whofe  urine  wtls  in  fmall 
quantity  and  high  coloured,  that  a  copious  fweat  under  the  arm- 
pits, of  a  pcrfeftly  urinous  faieD,  ftained  the  linen ;  which  ceaf- 
cd  again  when  the  ufual  quantity  of  urine  was  difcharged  by  the 
urethra.  Here  we  muft  believe  from  analpgy,  that  the  urine 
was  firft  fecretcd  in  the  kidneys,  then  re-abforbed  by  the  increaf- 
ed  a£lion  of  the  urinary  lymphatics,  and  laftly  carried  to  the  ax- 
illae by  the  retrograde  motions  of  the  lymphatic  branches  of 
thofe  parts.  As  in  the  jaundice  it  is  neceffary,  thap  the  bile 
Ihould  firft  be  fecreted  by  the  liver,  and  re-abforbed  into  the  cir- 
culation, to  produce  the  yellownefs  of  the  Ikin ;  as  was  form- 
erly  demoaftratcd  by  the  late  Dr.  Munro,  (Edin.  Medical  Ef- . 

fays) 
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fays)  and  if  in  this  patient  the  urine  had  been  reabforbcd  into 
the  mafs  of  blood,  as  the  bile  in  the  jaundice,  why  was  it  not  de- 
tefted  in  other  parts  of  the  body,  as  well  as  in  the  arm-pits  ? 

6.  Cathartic  and  vermifuge  medicines  applied  externally  to 
the  abdomen,  feem  to  be  taken  up  by  the  cutaneous  branch  of 
lymphatics,  and  poured  on  the  inteftines  by  the  retrograde  mo- 
tions of  the  la£teals,  without  having  pafled  the  circulation. 

For  when  the  draftic  purges  arc  taken  by  the  mouth,  they  ex- 
cite the  la^leaU  of  the  inteilines  into  retrograde  motions,  as  ap- 
|>ears  from  the  chyle,  which  is  found  coagulated  among  the  fae- 
ces, as  was  (hewn  above,  (fe£):.  2  and  4.)  And  as  the  cutaneous 
lymphatics  arc  joined  with  the  laAeals  of  the  inteftines,  by  fre- 
quent  anaftomofes  ;  it  would  be  more  extraordinary,  when  a 
ftrong  purging  drug,  abforbed  by  the  Ikin,  is  carried  to  the  anaf- 
tomofing  branches  of  the  lafteals  unchanged,  if  it  (hould  not 
excite  them  into  retrograde  aftion  as  eflkacioufly,  as  if  it  was 
taken  by  the  mouth,  and  mixed  with  the  food  of  the  ftomach. 

i 

VIII.  Circutnfiances  by  which  the  Fluids^  thai  are  effufed  hy  the 
Retrogra^  M^ticns  of  the  Ahforbent  Ve£els^  are  diftinguiflnd. 

I.  We  frequently  obferve  an  unfual  quantity  of  mucus  or 
other  fluids  in  fome  difeafes,  although  the  a£Uon  of  the  glands, 
by  which  thofe  fluids  are  feparated  frOm  the  blood,  is  not  ui>- 
ufually  increafed  ^  but  when  the  power  of  abforption  alone  is  di- 
minifhed.  Thus  the  catarrhal  humour  from  the  noitriis  of 
fome,  who  ride  in  frofty  weather  j  and  the  tears,  which  run 
down  the  cheeks  of  thofe,  who  have  an  obftrudtion  of  the  punc- 
ta  lacrymalia  ;  and  the  ichor  of  thofe  phagedenic  ulcers,  which 
are  not  attended  with  inflammation,  are  all  inftances  of  this  cir- 
cumftance. 

Thefe  fluids  however  are  eaGly  diffinguifhed  from  others  by 
their  ahounding  in  ammoniacal  or  muriatic  falts  ;  whence  they 
inflame  the  circumjacent  ikin  :  thus  in  the  catarrh  the  upper  Jip 
becomes  red  and  fwelled  from  the  acrimony  of  the  mucus,  and 
patients  complain  of  the  faltncfs  of  its  talte.  The  eyes  and 
cheeks  are  red  with  the  corrofive  tears,  and  the  ichor  of  fome 
herpetic  eruptions  erodes  far  and  wide  the  contiguous  parts,  and 
is  pungently  fait  to  the  tafte,  as  fome  patients  have  informed  me."*^ 

Whilft,  on  the  contrary,  thofe  fluids,  which  are  eflFufed  by 
the  retrograde  aftion  of  the  lymphatics,  ate  for  the  moft  part 
mild  and  innocent }  as  water,  chyle,  and  the  natural  mucus  : 
or  they^take  their  properties  from  the  materials  previoufly  ab- 
forbed, as  in  the  coloured  or  vinous  urine,  or  that  fcented  with 
afparagus,  defcribed  before. 

Vol.  I.  L  L  2.  Whenever 
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2.  Whenever  the  fecretion  of  any  fluid  is  increafed,  there  i» 
at  the  fame  time  an  increafed  heat  in  the  part ;  for  the  fecretcd 
fluid,  as  the  bile,  did  not  previoufly  eiift  in  the  mafs  of  bloody 
but  a  new  combination  is  produced  in  the  gland.  Now  as  folu- 
tions  are  attended  with  cold,  fo  combinations  are  attended  wit& 
heat ',  and  it  is  probable  the  fum  of  the  heat  given  out  by  all  the 
fecreted  fluids  of  animal  bodies  may  be  the  caufe  of  their  gen^ 
cral  heat  above  that  of  the  atmofpher^. 

Hence  the  fluids  derived  from  increafed  fecretions  are  rea<5- 
ily  diftingUifhed  from  thofe  originating  from  the  retrograde  mo^ 
tions  of  the  lymphatics  :  thus  an  inereafe  of  heat  either  in  the 
difeafed  parts,  or  diffiifed  over  the  whole  body,  is  perceptible^ 
-when  copious  bilious  ilools  are  tfoiifeqiient  to  an  inflamed  liver; 
or  a  copious  mucous  falivation  firom  the  inflammatory  angina. 

3.  When  atiy  fecreted  fluid  is  produced  in  ah  unufual  quanti- 
ty, and  at  the  fame  time  the  power  of  abforption  is  increafed  in 
equal  proportion,  not  only  the  heat  of  the  gland  becomes  moxt 
intenfe,  but  the  fecreted  fluid  becomes  thicker  and  milder,  its 
thinner  and  feline  parts  being  re-abfofbed  :  and  thefc  are  dif- 
tinguiihable  both  by  their  greater  confiftence,  and  by  their  heat, 
from  the  fluids,  which  are  eflFufed  by  the  retrograde  motions  of 
the  lymphatics  ;  a'5^  iS  obfervAble  towards  the  termination  of  gon- 
orrhoea, catarrh,  chincough)  and  in  thofe  ulcetSj  which  are  fail 
to  abound  with  laudable  pus. 

4.  When  chyle  is  obferved  in  (tools,  or  imong  the  materiaTs 
cjefted  by  vomit,  we  may  be  confident  it  muft  have  been 
brought  thither  by  the  retrograde  motions  of  the  la£leals  ;  for 
chyle  does  not  previoufly  exiil  amid  the  contents  of  the  intef- 
tine^,  but  is^made  in  the  very  mouths  of  the  la^ieals,  as  was  be- 
fore explained. 

5.  When  chyle,  milk,  or  other  extraneous  fluids  are  found  iti 
the  urinary  bladder,  or  in  any  other  excretory  receptacle  of  a 
gland  •,  no  one  can  for  a  moment  believe,  that  thefe  have  beeh 
coHefted  from  the  mafs  of  blood  by  a  morbid  fecretion,  as  it  con- 
tradifts  all  analogy. 


-Aurea  dura 


Mula  ferant  qucrcus  ?  Narcifco  floreat  ainua  ? 
Pingiiia  corcicibus  fudcnt  eledra  myric^  f 

IX.  Reircgrade  Motions  of  Vegetable  Juicef. 

There  arc  befides  fome  motions  of  the  fap  of  vegetables, 
which  bear  analogy  to^  our  prefcnt  fubjeft  ;  and  as  the  vegeta- 
ble tribes  arc  by  many  phllofopher&  held  to  be  inferior  animals, 

it 
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it  may  be  a  matter  of  curiofity  at  lead  to  obfcrvc,  that  their  abi* 
forbent  vcflels  fcem  evidently,  at  times,  to  be  capable  of  a  retro- 
grade motion.  Mr.  Per  auk  cut  off  a  forked  branch  of  a  tree, 
with  the  leaves  on  ;  and  inverting  one  of  the  forks  into  a  veffd 
0f  water,  obferved,  that  the  leaves  on  the  other  branch  continue 
ed  green  much  longer  than  thofe  of  a  Cmilar  bxanch,  cut  off 
from  tjie  feme  tree  ;  which  ibew^,  that  the  water  from  the  vef- 
fcl  was  carried  up  one  part  of  the  forked  branch,  by  the  retro- 
grade motion  of  its  veffelsj  a^d  fupplijed  nutriment  fome  time  to 
the  other  part  of  the  branch,  which  was  out  of  the  water.  And 
the  celebrated  Dr.  Hales  fouud,  by  numerous  very  accurate  ex- 
perinients,  that  the  fap  of  trees  rofe  upwards  during  the  warmer 
hours  pf  the  d^y,  and  io  part  defcended  again  during  the  cooler 
«nes.     Vegetable  Statics. 

It  is  inrcU, known  that  the  tranches  of  willows,  and  of  many 
other  trees,  will  cither  take  root  jn  the  earth  or  ingraft  on  other 
trees,  fo  as  to  have  their  natural  direfiipn  inverted,  and  yet  flour* 
Mb  with  vigour* 

Dr.  Hope  has  alfo  made  this  picafing  experiment,  after  the 
manner  of  Hales^— he.bas  placed  a  forked  branch,  cut  from  one 
tree,  ereft  between  two  others ;  then  cutting  off  a  part  of  the 
hark  from  one  fork  applied  it  to  a  Cmilar  branch  of  one  of  the 
trees  in  its  vicinity  ;  and  the  fame  of  the  other  fork^$  fo  that  a 
tree  is  feen  to  grow  fufpended  in  the  air,  betwjeen  two  other 
trees  i  which  fupply  their  fofter  friend  with  due  nouriHimeiit* 

Miranturque  novas  firorules,  et  oon  fua  poma. 

All  thefe  experiments  clearly  evince,  that  the  juices  of  vege*- 
tables  can  occafionally  pafs  either  upwards  or  downwards  in 
jheir  abforbent  fyftem  of  veffels. 

X.  OhjeSions  anfwertd* 

The  following  experiment,  at  firft  view,  would  feem  to  in^ 
validate  this  opinion  of  the  retrograde  motions  of  the  lymphatie 
veffels,  in  fome  difeafes. 

About  a  gallon  of  milk  having  been  given  to  a  hungry  fwine,  he 
was  fuffered  to  live  about  aa  hour,  and  was  then  JuUed  by  a  ftroke 
or  two  on  his  head  with  an  axe. — On  opening  his  belly  the  lac* 
teals  were  well  icen  filled  with  chyle  ;  on  irritating  many  of 
the  branches  of  them  with  a  knife,  they  did  not  appear  to  emp- 
ty themfelves  haftily  ;  but  they  did  however  carry  forwards 
their  contents  in  a  little  time. 

I  then  paffed  a  ligature  round  fevcral  branches  of  Ia£leals, 
%vA  irritated  diem  much  with  a  knife  beneath  the  ligature,  but 

coul^ 
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could  not  niakc  them  regurgitate  their  contained  fluid  into  the 
bowols. 

I  am  not  indeed  certain,  that  the  nerve  was  not  at  the  fame 
time  included  in  the  ligature,  and  thus  the  lymphatic  rendered 
unirritaMe  or  iifelefs  •,  but  this  however  is  certain,  that  it  is  not 
any  quantity  of  any  ftimulus,  which  induces  the  vcflels  of  animal 
bodies  to  revert  their  motions  ;  but  a  certain  quantity  of  a  cer- 
tain ftimulus,  as  appears  from  wounds  in  the  ftomach,  which  do 
not  produce  vomiting  ;  and  wounds  of  the  intc/Unes>  which  do 
not  produce  the  cholera  morbus. 

At  Nottingham,  a  few  years  ago,  two  (hoemakers  quarrelled, 
and  one  of  them  with  a  knife,  which  they  ufc  in  their  occupation, 
ftabbed  his  companion  about  the  region  of  the  ftomach.  On 
opening  the  abdomen  of  the  wounded  man  after  his  death  the 
food  and  medicines  he  had  taken  were  in  part  found  in  the  cav- 
ity of  the  belly,  on  the  outfide  of  the  bowels ;  and  there  Was  a 
wound  about  half  an  inch  long  at  the  bottom  of  the  ftonfiach  ; 
which  I  fuppofe  was  diftended  with  liquor  and  food  at  the  time 
of  the  accident  5  and  thence  was  more  liable  to  btf  injured  at  its 
bottom :  but  during  the  whole  time  he  lived,  which  was  about 
ten  days,  he  had  no  efforts  to  vomit,  nor  ever  even  complained  of 
being  fick  at  tlie  ftomach  !  Other  cafes  fimilar  to  this  are  men* 
tioned  in  d^  philofophical  tranfa£lions. 

Thus,  if  you  vellicatc  the  throat  with  a  feather,  naufea  is  pro- 
duced ;  if  you*wmind  it  with  a  penknife,  pain  is  induced,  but 
not  ficknefs.  So  if  the  foles  of  the  feet  of  children  or  their  arm- 
pits arc  tickled,  convulfive  laughter  is  excited,  which  ccafes  the 
moment  the  hand  is  applied,  fo  as  to  rub  them  more  forcibly^ 

The  experiment  therefore  above  related  upon  the  lafteals  of 
a  dead  pig,  which  were  included  ip  a  ftrift  ligature,  provej 
nothing  ;  as  it  is  not  the  quantity,  but  the  kind  of  ftimulu8| 
which  excites  the  lymphatic  vefiek  into  retrograde  motion. 

XL  Tie  Canfes  whkb  induce  the  Retrograde  Motions  of  Animal  Vef^ 
Jels  ;  and  the  Medicines  by  nohicb  the  i^aturd  Motions  are  rejhred. 

1.  Such  is  the  conftrufbion  of  animal  bodies,  that  all  their 
parts,  which  are  fubjc£ted  to  lefs  ftimuli  than  nature  defigned, 
perform  their  functions  with  lefs  accuracy :  thus,  when  too  wa- 
tery or  too  acefcent  food  is  taken  into  the  ftomach,  indigetmn, 
and  flatulency,  and  heartburn  fucceed. 

2.  Another  law  of  irritation,  connate  with  our  exiftence,  is, 
that  all  thofe  parts  of  the  body,  which  have  previoufly  been  ex- 
pofed  to  too  great  a  quantity  of  fiich  ftimuli,  as  ftrongly  afledt 
them,  become  for  foae  time  afterwards  difobedient  to  the  nat- 
ural 
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inral  qpaantity  of  their  adapted  jftimuli. — ^Thus  die  eye  is  inca. 
pable  of  feeing  objefts  in  an  obfcure  room,  thouj2:h  the  iris  is 
*,quite  dilated,  after  having  been  expofed  to  the  meridian  fun. 

3.  There  is  a  third  Jaw  of  irritation,  that  all  the  parts  of  our 
bodies,  which  have  been  lately  fubjefted  to  lefs  ftimulus,  than 
they  have  been  accuftomcd  to,  when  they  are  expofed  to  their 
ufual  jquantity  of  iiimuius,  are  excited  into  more  energetic  mo- 
tions :  thus  when  we  come  from  a  dufky  cavern  into  the  glare  of 
dayHghtj  our  eyes  are  dazzled ;  and  after  emerging  from  the  cold 
bathj  the  i^pin  becomes  warm  and  red. 

4.  There  is  a  fourth  law  of  irritation,  that  all  the  parts  of  our 
bodies,  which  are  fubjedtcd  to  ftill  ftronger  ftirauli  for  a  lengdi 
of  time,  become  torpid,  and  refufc  to  obey  even  thefe  ftronger 
ilimuli ;  and  thence  do  their  offices  very  imperfeftly. — ^Thus,  if 
any  one  looks  earneftly  for  feme  minutes  on  an  area^  an  inch  di* 
ametcr,  of  red  filk,  placed  on  a  fheet  of  white  paper,  the  image 
of  the  filk  will  gradually  become  pale,  and  at  length  totally  vaniCh. 

5.  Nor  is  it  the  nerves  of  fenfe  alone,  as  the  optic  and  audi- 
tory ncrvtfs,  that  thus*  become  torpid,  when  the  ftimulus  is  with- 
drawn or  their  irritability  decrcafcd  j  but  the  motive  mufclcs, 
when  they  are  deprived  of  their  natural  ftimuli,  or  of  their  irri- 
tability, become  torpid  and  paralytic  ;  as  is  feen  in  the  tremulou$ 
band  of  the  drunkard  in  a  morning ;  and  in  the  awkward  ftep 
of  age.  •       , 

The  hollow  mufcles  alfo,  of  which  the  various  vefTcls  of  the 
body  arc  conftru£led,  when  they  are  deprived  of  their  natural 
ftimuli,  or  of  their  due  degree  of  irritability,  not  only  become 
tremulous,  as  the  arterial  pulfations  of  dying  people ;  but  aHb 
frequently  invett  their  motions,  as  in  vomiting,  in  byfteric  fuffb- 
cations,  and  diabetes  above  defcribed. 

I  muft  beg  your  patient  attention,  for  2  few^  moments,  whilft 
I  endeavour  to  explain,  how  the  retrograde  actions  of  our  hol-» 
low  mufcles  are  the  corjfequence  of  their  debility  5  as  the  tremu- 
lous a^ons  of  the  folid  mufcles  are  the  confequenceof  their  de- 
btfity.  When,  through  fatigue,  a  mufcle  can  aft  no  longer ;  the 
amagonift  mufcles,  either  by  their  inanimate  elafticity,  or  by 
their  animal  aftion,  draw  the  limb  into  a  contrary  direction  :  in 
the  foKd  mufcles,  as  thofe  of  locomotion,  their  aftions  are  aflb- 
ciated  in  tribes,  which  have  been  accuftomcd  to  fynchronous  ac- 
titm  only ;  hence  when  they  are  fatigued,  only  a  iingte  contrary 
effort  takes  place ;  which  is  either  tremulous,  when  the  fatigued 
mufcles  are  again  immediately  brought-  into  adion  ;  or  it  is  a 
pandiculation,  or  ftretching,  where  they  arc  not  immediately 
again  brought  into  adtion. 

Now  the  motions  of  the  hollow  mufcles,  as  they  in  general 

propel 
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propd  a  fluid  along  their  cavities,  arc  affociatcd  in  tnwns,  which 
have  been  accuftomed  to  fuccefEvc  at^ons :  hence  when  one 
ring  of  fuch  a  mufclc  is  fatigued  fyoax  its  too  great  debUity,  and 
IS  brought  into  retrograde  aftioo,  the  next  ring  froi^  its  aiObcia-* 
tion  falls  fucceflively  i^ito  retrograde  aftion ;  and  fo  on  through-^ 
out  the  whole  canal.    See  Seel.  XXV.  6. 

6.  But  as  the  retrograde, motions  of  the  ftomach,  oefophagus^ 
and  fauces  in  vomiting  are,  as  it  were,  apparent  to  the  eye  ;  we 
ftall  confider  this  operation  more  minutely,  that  the  fimilar  op^ 
crations  in  tlic  more  recondite  parts  of^  our  fyllem  may  be  eafier 
underilood* 

From  certain  naufeous  ideas  of  the  mind,  from  an  ungrateful 
tafte  in  the  mouth,  or  from  foptid  fmells,  vomiting  is  fometimes 
inftantly  excited ;  or  even  from  a  ftroke  on  the  head,  or  from 
the  vibratory  motions  of  a  fhip ;  all  which  originate  from  aflbci- 
ation,  or  fympathy-     See  Sed.  XX.  on  Vertigo. 

But  when  the  ftomach  is  fubjefted  to  a  lefs  ftimulus  than  is 
naturalj  according  to  the  firft  law  of  irritation  mentioned  above^ 
its  motions  become  difturbed,  as  in  hunger ;  firft  pain  is  produ* 
ced,  then  Ccl^nefs,  and  at  length  vai^  efibrts  to  vomit,  as  many 
authors  inform  «s.  , 

But  when  a  great  quantity  of  wine,  or  of  opium,  is  fwallowt 
cd>  the  retrograde  motions  of  the  ftomach  dp  not  occur  till  after 
feveral  minutes,  or  even  hours ;  for  when  the  power  of  fo  ftrong 
a  ftimulus  ceafes,  according  to  the  fecond  law  of  irritation,  men-* 
tioned  above,  the  periftaltic  motions  become  tremulous,  and  at 
length  retrograde ;  as  is  well  known  to  the  drunkard,  who  oq 
the  next  morning  has  ficknefs  and  vomitings. 

When  a  ftill  greater  quantity  of  wine,  or  of  opium,  or  when 
naufeous  vegetables,  or  ftrong  bitters,  or  metallic  falts,  are  taken 
into  the  ftomach,  they  quickly  induce  vomiting  ;  though  all 
thefe  in  lefs  dofes  excite  the  ftomach  into  more  enei^etic  a£tion^ 
and  ftrengthen  the  digcftion  ;  as  the  flowers  of  chamomile,  and 
the  vitriol  of  zinc  :  for,  according  to  the  fourth  law  of  irritation, 
the  ftomach  will  not  long  be  obedient  to  a  ftimulus  fo  much  greater 
er  than  is  natural ;  but  its  a£^ion  becomes  firft  tremulous  an4 
then  retrograde. 

7.  When  the  motions  of  any  veflTels  become  retrograde,  lefs  heat 
of  the  body,  is  produced ;  for  in  paroxyfms  of  vomiting,  of  hyf- 
teric  afleftions,  of  diabetes,  of  afthma,  the  extremities  of  die 
body  are  cold:  hence  we  may  conclude,  that  thefe  fymptoms 
arife  from  the  debility  of  the  parts  in  aftion  5  for  an  increafe  of 
mufcular  aftion  is  always  attended  with  increafe  of  heat. 

8.  But  as  animal  debility  is  owing  to  defeft  of  ftimulus,  or  to 
defecl  of  irritability,  as  (hewn  above,  the  x^eihod  of  ciprq  iseafily 

deduced  | 
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deduced  :  when  the  vafcular  mufcles  are  not  excited  into  their 
due  adlion  by  the  natural  4linndi,  we  (hbuld  exhibit  thofe  med- 
icines, which  poflefs  a'ftill  greater  degree  of  ftimulus;  amongft 
thefe^are  the  tetids,  tlic  vokitilea,  arortatics,  bittcts,  metallic 
falts,  opiates,  wine,  which  indeed  ibould  be  given  in  fmall  dofes, 
^nd  frequently  repeated.  To  thcfe  (hpuld  be  added  conftan^, 
but  moderate  exercife,cheerfulncf8  of  mind,  and  change  of  coun- 
try to  a  warmer  climafie  j  and  perhaps  occafionally  the  external 
ftimulus  of  bliftcrs.  -*  .^'*"' 

It  is'  sdfo*frequently  ufeful  to  dimimih  the  quantity  of  natur- 
al ftimulus  for  a  fhort  time,  by  which  afterwards  the  irritabiiity 
of  the  fyftcm  becomes  increafed  ;  according  to  the  third  law  of 
itritation  abovcJ  mentioned,  hence  the  ufe  of  baths  fomewhat  cold^- 
cr  than  animal  heat^  and  of  equitation  in  tl^c  open  air. 

TXe  catalogue  ofdifeajes  owing  to  the  retrograde  motions  oflymphat*^ 
ics  is  h^re  omitted^  as  it  will  appear  in  another  place   in  this 
mjork.     The  following  is  the  conclufwn  to  this  thefts  of  Mr* 
"Charles  Darwin. 

Th9s  have  I  endeavoured  in  a  concife  manner  to  explain  tht 
numerous  difeafes,  which  deduce  their  origin  from  the  inverted 
motions  of  the  hollow  mufcles  of  our  bodies  :  and  it  is  probable, 
that  Saint  Vitus's  dance,  and  the  ftammering  of  fpeech,  origin-^ 
ate  from  a  fimilar  inverted  order  of  the  aflbciated  motions  of 
fbme  of  the  folid  mufcles  ;  which,  as  it  is  foreign  to  my  prefent 
purpofe,  I  (hall  not  here  difcufs. 

I  beg,  illuftrious  profeflbrs,  and  ingenious  fellow-ftudcnts,  that 
you  will  r^ollcfk  how  difficult  a  talk  I  have  attempted,  to  cvinctf 
the  retrograde  motions  of  tlie  lymphatic  vefTels,  when  the  veffels 
thcmfelves  for  fo  many  ages  efcaped  the  eyes  and  glafles  of  phi- 
lofophers:  and  if  you  are  not  yet  convinced  of  the  truth  of  this 
theory,  hold,  I  entreat  you,  your  minds  in  fufpenfe,  till  Anat- 
omy draws  her  fword  with  happier  omens,  cuts  afunder  the  knot^, 
which  entangle  Physiology  ;  and,  like  an  augur  infpefting  the 
immolated  viftim,  announces  to  mankind  the  wifdom  of 
HEAVEN. 


SECT. 
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SECT.    POC 

PARALYSIS  OF  THE  LIVER  AND  KIDKEYS. 

t»  Bih'duEls  lefs  irritable  after  having  been  Jlimulaied  much,    tt 
Jaundice  from  paralyfis  of  the  bile-duSis  cured  by  eUEiric  Jb^ch* 

3.  From  bile-fiones.     Experiments  on  bile-fknes.       Oil  wmU. 

4.  P^lfy  of  the  liver,  two  cafes.  J.  Scirrhofity  of  the  liver* 
6.  Large  livers  of  geefe,  IL  Paralyfis  of  the  Kdneys,  UL 
Siory  of  Prometheus. 

!•  From  the  ingurgltation  of  fpirituous  liquors  into  the  feom- 
ach  and  duodenum,  the  termination  of  the  common  bile-duft  in 
that  bowel  becomes  ftimulated  into  unnatural  a£lioni  and  a 
greater  quantity  of  bile  is  produ(*cd  from  all  the  fccrctory  Yeflels 
of  the  liver,  by  the  afibciation  of  their  motions  with  thofe  of 
their  excretory  dufts ;  as  has  been  explained  in  Seftion  XXIV. 
and  XXV,  but  as  all  parts  of  the  body,  that  have  been  aiFcdcd 
with  ftronger  (timuli  for  any  length  of  time,  become  lefs  fuf- 
ceptible  of  motion,  from  their  natural  weaker  ftimuli,  it  follows, 
that  the  niotions  of  the  fecretory  veflels,  and  in  confequcnce  the 
fecretion  of  bile,  is  lefs  than  is  natural  during  the  intervals  of 
fobriety.  2.  If  this  ingurgltation  of  fpirituous  liquors  has  been 
daily  continued  in  confiderable  quantity,  and  is  then  fuddenly 
intermitted,  a  Iknguor  or  paralyfis  of  the  common  btie<-ducl:  is 
induced  j  the  bile  is  prevented  from  being  poured  into  the  in- 
teftines ;  and  as  the  bilious  abforbents  are  Simulated  into  drong" 
er  afl:ion  by  its  accumubtion,  and  by  the  acfmiony  or  vifcidityi 
which  it  acquires  by  delay,  it  is  abforbed,  and  carried  to  the 
receptacle  of  the  chyle  j  or  otherwise  the  fecretoary  veflels  of  Ac 
liver,  by  the  above-mentioned  ftimulus,  invert  the«r  motions,  and 
regurgitate  their  contents  into  the  blood,  as  fometimes  happens 
to  the  tears  in  the  lacrymal  fack,  fee  Se£l.  XXIV.  2.  7.  andoac 
kind  of  jaundice  is  brought  on. 

There  is  reafon  to  believe,  that  the  bile  is  moft  frequently  re- 
turned into  the  circulation  bv  the  inverted  motions  of  thcfe  he- 
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vet  5  and  had  takcH  emetics,  cathartics,  mercurials,  bitters, 
chalybeates,  eflential  oil,  ^nd  aether,  without  apparent  advan- 
tage. On  a  Aippofition  that  the  obftni£tion  of  the  bile  might 
be  owing  to  die  paralyfis,  or  torpid  a£tion  of  the  common  bUe- 
du£ty  and  the  ftimulants  taken  into  the  ftomach  Teeming  to  have 
no  effe<^,  J  directed  half  a  fcore  fmart  eleftric  fliocks  from-  a 
coated  bottle,  which  held  about  a  quart,  to  be  pafled  through 
the  Uver,  and  along  the  courfe  of  the  common  gall-duft,  as  near 
as  could  be  guefled,  and  on  that  very  day  the  ftools  became  yeU 
low  -,  he  continued  the  eledric  fliocks  a  few  dajs  more,  an4 
his  fldn  gradually  became  clear. 

3.  The  bilious  vomiting  and  purging,  that  affefts  fomc  peo- 
{de  by  intervals  of  a  few  weeks,  is  a  lefs  degree  of  this  difeafe  -, 
the  bile-duft  is  lefs  irritable  than  natural,  and  hence  the  bile 
becomes  accumulated  in  the  gall-bladder,  and  hepatic  du^ls^ 
tiU  by  its  quantity,  acrimony  or  vifcidity,  a  greater  degree  of 
irritation  is  produced,  and  it  is  fuddenly  evacuated,  or  laftly 
fsom  the  abforption  of  the  more  liquid  parts  of  the  bile,  the  re^ 
maindcr  becomes  infpiiTated,  and  chryAallizes  into  ftafles  too 
large  to  pafs,  and  forms  another  kind  of  jaundice,  where  the 
bile-duA  is  not  quite  paralytic,  or  has  regained  its  irritability. 

This  difeafe  is  attended  with  much  pain,  which  at  firft  is  fdt 
at  the  pit  of  the  ftomach,  exaftly  in  the  centre  of  the  body, 
where  the  bile-du£l  enters  the  duodenum  ;  afterwards,  when 
the  fize  of  the  bile-ftones  increafe,  it  is  aHb  felt  on  the  right 
6de,  where  the  gall-bladder  is  fituated.  The  former  pain  at  the 
pit  of  the  ftomach  recurs  by  intervals,  as  the  bile-ftane  is  pufh- 
ed  againft  the  neck  of  the  duft  j  like  the  paroxyfms  of  the  ftone 
.  in  the  urinary  bladder,  the  other  is  a  more  dull  and  conftant  pain. 

Where  thefe  bile-ftones  are  too  large  to  pafs,  and  the  bile- 
dufls  poflefs  their  fenfibility,  this  becomes  a  very  painful  and 
hopelefs  difeafe.  I  made  the  following  experiments  with  a  view 
to  their  chemical  folution. 

Some  fragments  of  the  fame  bile-ftone  were  put  into  the  weak 
fpirit  of  marine  fait,  which  is  fold  in  the  fhops ;  and  into  folu- 
tion of  mild  alcali ;  and  into  a  folution  of  cauftic  alcali ;  and 
into  oil  of  turpenrine ;  without  their  being  difiblved.  All  thefe 
mixtures  were  after  fome  time  put  into  a  heat  of  boiling  water, 
and  then  the  oil  of  turpentine  diflblved  its  fragments  of  bile- 
ftone,  but  no  alteration  was  produced  upon  thofe  in  the  other 
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I  have  in  two  inftanccs  feen  from  thirty  to  fifty  bilc-ftoncs 
come  away  by  ftool,  about  the  fizc  of  large  peas,  after  having 
given  fix  grains  of  calomel  in  the  evening,  and  four  ounces  of 
oil  of  almonds  or  olives  on  the  fucceeding  morning.  I  have 
alfo  given  half  a  pint  of  good  dive  or  almond  oil  as  an  emetic 
during  the  painful  fit,  and  repeated  it  in  half  an  hour,  if  the 
firft  did  not  operate,  with  frequent  good  efleft. 

4.  Another  difeafe  of  the  liver,  which  I  have  feveral  times  ob- 
ferved,  confifts  in  the  inability  or  paralyfis  of  the  fecretory  vef- 
fels.  This  difeafe  has  generally  the  fame  caufc  as  the  preceding 
one,  the  too  frequent  potation  of  fpirituous  liquors,  or  the  too 
fudden  omiflion  of  them,  after  the  habit  is  confined  ;  and  is 
greater  or  lefs  in  proportion,  as  the  whole  or  a  part  of  the  liver 
is  affeded,  and  as  the  inability  or  paralyfis  is  more  or  lefs  com- 
plete. 

This  palfy  of  the  liver  is  known  from  thefe  fymptoms,  the  pa. 
tients  have  generally  pafTed  the  meridian  of  life,  have  drunk 
ferment^  liquors  daily,  but  perhaps  not  been  opprobrious 
drunkarft^  they  lofe  their  appetite,  then  their  flefli  and  ftrength 
diminifl)  in  confequence,  there  appears  no  bile  in  their  (tools, 
nor  in  their  urine,  nor  is  any  hardnefs  or  fwelling  percejitiblc 
in  the  region  of  the  liver.  But  what  is  peculiar  to  this  difeafe, 
and  diilinguifhes  it  from  all  others  at  the  firft  glance  of  the  eye^ 
is  the  bombycinous  colour  of  the  ikin,  which,  like  that  of  full*, 
grown  filk  worms,  has  a  degree  of  tranfparcncy  with  a  yellow 
tint  not  greater  than  is  natural  to  the  ferum  of  the  blood. 

Mr.  C.  and  Mr.  B.  both  very  ftrong  men,  between  fifty  and 
fixty  years  of  age,  who  had  drunk  ale  at  their  meals  inftead  of 
fmaJl  beer,  but  were  not  reputed  hard-drinkers,  fuddenly  became  . 
weak,  loft  their  appetite,  flefli  and  ftrength,  with  all  the  fymp. 
toms  above  enumerated,  and  died  in  about  twcrmonths  from  the 
beginning  of  their  malady.  Mr.  C.  became  anafarcous  a  few 
days  before  his  death,  and  Mr.  B.  had  frequent  and  great  hxm- 
orrhages  from  an  iffuc,  and  fome  parts  of  his  mouth,  a  few 
days  before  his  death.  In  both  thcfe  cafes  calomel,  bitters,  and 
chalybcates  were  repeatedly  ufed  without  effect. 

One  of  the  patients  defcribcd  above,  Mr.  C.  was  by  trade  a 
plumber ;  both  of  them  could  digeft  no  food,  and  died  apparent- 
ly for  want  of  blood.  Might  not  the  transfufion  of  blood  be 
ufed  in  thefe  cafes  with  advantage  ^ 

5.  When  the  paralyfis  of  the  hepatic  glands  is  lefs  complete, 
or  lefs  univerfal,  a  fcirrhoCty  of  fome  part  of  the  liver  is  indu- 
ced ;  for  the  fecretory  vcffels  retaining  fome  of  their  living  pow- 
er take  up  a  fluid  from  the  circulation,  without  being  fufficient- 
ly  irritable  to  carry  it  forwards  to  their  excretory  dufts  •,  hence 

the 
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the  body,  or  receptacle  of  each  gland,  becomes  inflated,  and  this 
diftention  increafes,  till  by  its  very  great  ftimulus  inflammation  ia 
produced,  or  till  thofe  parts  of  the  vifcus  become  totally  paralyt- 
ic.  This  difeafe  is  diftinguiihable  from  the  foregoing  by  the 
palpable  hardnefs  or  largenefs  of  the  liver  ;  and  as  the  hepatic 
glands  are  not  totally  paralytic,  or  the  whole  liver  not  afFeGed, 
ibme  bile  continues  to  be  made.  The  inflammations  of  this 
vifcus,  confequent  to  the  fcirrhofity  of  it,  belong  to  the  difeafes 
of  the  fenfitive  motions,  and  will  be  treated  of  hereafter. 

6.  The  ancients  are  faid  to  have  poflefled  an  art  of  increafing 
the  livers  of  geefe  to  a  fize  greater  than  the  remainder  of  the 
goofe.  Martial.  1.  13.  epig.  58. — ^This  is  faid  to  have  been  done 
by  fat  and  figs.  Horace.  1.  2.  fat.  8.— Juvenal  fets  thefc  large 
livers  before  an  epicure  as  a  great  rarity.  Sat.  5. 1.  114;  and 
Perfius,  fat.  6. 1.  71.  Pliny  iays  thefe  large  goofe-livers  were 
foaked  in  mulled  milk,  that  is,  I  fuppofe,  milk  mixed  with  honey 
and  wine ;  and  adds,  <<  that  it  is  uncertain  whether  Scipio 
Metellus,  of  confular  dignity,  or  M.  Seftius,  a  Roman  knight, 
was  the  great  difcoverer  of  this  excellent  difh."  A  modem 
traveller,  I  believe  Mr.  Brydone,  aflerts  that  the  art  of  enlarging 
the  livers  of  geefe  ftiU  exifts  in  Sicily ;  and  it  is  to  be  lamented 
that  he  did  not  import  it  into  his  native  country,  as  fome  meth- 
od of  afifeftingthe  human  liver  might  perhaps  have  been  col- 
le£ted  from  it ;  befides  the  honor  he  might  have  acquired  in 
improving  our  giblet  pies. 

Our  wifer  caupones,  I  am  told,  know  how  to  fatten  their 
fowls,  as  well  as  their  geefe,  for  the  London  marketSi  by  mix- 
ing gin  inftead  of  figs  and  fat  with  their  food  j  by  which  they 
are  faid  to  become  fleepy,  and  to  fatten  apace,  and  probably  ac- 
quire enlarged  livers ;  as  the  fwine  are  afTerted  to  do,  which  are 
fed  on  the  fediments  of  barrels  in  the  diftilteries ;  and  which  fo 
frequently  obtains  in  thofe,  who  ingurgitate  much  ale,  or  wine, 
or  drams. 

IL  The  irritative  difeafes  of  the  kidneys,  pancreas,  fpleen, 
and  other  glands,  are  analogous  to  thofe  of  die  liver  above  de- 
fcribed,  differing  only  in  the  confequences  attending  their  ina- 
fcility  to  aftion.  For  inftance,  when  the  fecretory  veflels  of  the 
kidneys  become  difobedient  to  the  ftimulus  of  the  paffing  cur. 
rent  of  blood,  no  urine  is  feparated  or  produced  by  them ;  their 
excretory  mouths  become  filled  with  concreted  mucus,  or  cal- 
culous matter,  and  in  eight  or  ten  days  ftupor  and  death  fupcr- 
vene  in  confequcnce  of  the  retention  of  the  feculent  part  of  the 
blood. 

This  difeafe  in  a  flighter  degree,  or  when  only  a  part  of  the 
kidney  is  affedied,  is  fucceeded  by  partial  inflammation  of  the 

kidney 
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kidney  in  confequcnce  of  previous  torpor.  .  In  that  cafe  greater 
aftions  of  the  fccrctory  vcflTcls  occur,  and  the  nucleus  of  gravel 
is  formed  by  the  inflamed  mucous  membranes  of  the  tubuli 
uriniferi,  as  farther  explained  in  its  place. 

This  torpor,  or  paralyfis  of  the  fecretory  veflels  of  the  kid- 
neys, like  that  of  the  liver,  owes  its  origin  to  Acir  being  previ- 
oufly  habituated  to  too  great  ftimulusj  whkh  in  this  country 
h  generally  owing  to  the  alcohol  contained  in  ale  or  wine ;  and 
.  hence  muft  beregiftered  amongft  the  difeafes  owing^to  inebrie- 
ty ;  though  it  may  be  caufed  by  whatever  occafionally  inflames 
the  kidney  \  as  too  violent  riding  on  horfeback,  or  the  cold  from 
a  damp  bed,  or  by  fleeping  on  the  cold  ground  ;  or  perhaps  by 
drinking  in  general  too  little  aqueous  fluids. 

III.  I  fliafl  conclude  this  feftion  on  the  difeafes  of  the  liver 
induced  by  fpirituous  liquors,  with  the  well  known  ftory  of 
Prometheus,  which  feems  indeed  to  have  been  invented  by  phy- 
sicians in  thofe  ancient  times,  when  all  things  were  clothed  in 
hieroglyphic,  or  in  fable.  Prometheus  was  painted  as  ftealing 
fire  from  heaven,  which  might  well  reprefent  the  inflammable 
fpirit  produced  by  fermentation  ;  which  may  be  faid  to  animate 
or  enliven  the  man  of  clay  :  whence  the  conquefts  of  Bacchus^ 
as  well  as  the  temporary  mirth  and  noife  of  his  devotees.  But 
the  after  punifliment  ot  thofe,  who  fteal  this  accurfed  fire,  is  a 
vulture  gnawing  the  liver ;  and  well  alkgorifes  the  poor  inebri- 
ate lingering  for  years  under  painful  hepatic  difeafes.  When 
the  expediency  of  laying  a  furtfier  tax  on  the  diftillation  of  fpir- 
atuous  liquors  from  grain  was  canvaflfed  before  the  Houfe  of 
Commons  fome  years  ago,  it  wa^  faid  of  the  diftillers,  with  great 
truth,  «  They  take  the  bread  from  the  people,  and  convert  it  into 
poifon  r  Yet  is  this  manufa£l:ory  of  difeafe  permitted  to  con- 
tmue,  as  appears  by  its  paying  into  the  treafury  above  900,000/. 
near  a  million  of  money  annually.  And  thus,  under  the  names 
of  rum,  brandy,  gin,  whiflcy,  ufquebaugh,  wine,  cyder,  beer,  and 
porter,  alcohol  is  become  the  bane  of  the  Chriftian  world,  as 
opium  of  the  Mahometan. 

Bvoe !  parce.  Liber, 
Parce,  gravi  metuende  thyrfo  I 

HoR, 
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SECT.      XXXI. 

OF   TEMPERAMENTS. 

L  Tie  tempirament  of  decreafed  irritability  known  by  ^eak  pulfij 
large  fa^iU  of  the  eyesy  cold  extremities.  Are  generally  fuppifed 
to  be  too  irritable.  Bear  pain  better  than  labour.  Natives  of 
North^America  cotUrqJled  with  thofe  upon  the  coafl  of  Africa. 
Narrow  and  broad fbmidered people.  Irritable  cofijlituticns  bear 
labour  better  than  pain.  ij.  Temperament  of  increafed finftbility. 
Liable  to  intoxication^  to  inflammation^  hamoptoe^gutta  ferena^  en-, 
thiifiafm^  delirium,  reverie.  Thefe  conjlitutions  are  indolent  to 
voluntary  exertions,  and  dull  to  irritations.  The  naivws  of  Souths 
Ameriea,  and  brute  animals  of  this  temperament.  III.  Of  in^ 
creafed  voluntarity ;  thefe  are  fubjeB  to  locked  jaw,  convulftonsy 
epiiepfy,  mania.  Are  very  adive,  bear  cold,  hunger,  fatigue. 
Are  fuited  to  great  exertions.  This  temperament  dijhnguifbes 
piankind  from  other  animals.  IV.  Of  increafed.  ajfociation. 
Thefe  have  great  memories,  are  liable  to  quartan  agues^  and 
flronger  fympathies  of  parts  with  each  other.  V.  Change  of 
temperaments  into  one  another* 

Ancient  writers  have  fpokcn  much  of  temperaments,  but 
without  fufficient  precifion.  By  temperament  of  tlie  fyflem 
fliould  be  meant  a  permanent  predifpoOtion  to  ccruin  claifes  of 
difeafes :  without  this  definition  a  temporary  predifpofition  to 
every  diftincl  malady  might  be  termed  a  temperament.  There 
arc  four  kinds  of  conftitution,  which  permanently  deviate  from 
good  health,  s^nd  are  perhaps  fufficiently  marked  to  be  diilin- 
guiihed  from  each  other,  and  conilitute  the  temperaments  or 
predifpofitions  to  the  irritativey  fenfitive,  voluntary,  and  aflbci- 
ate  clafies  of  difeafes. 

I.  The  Temperament  of  decreafed  Irritability. 

The  difeafes,  which  are  caufed  by  irritation,  moft  frequently 
originate  from  the  defedl  of  it  5  for  thofe,  which  are  immedi- 
ately owing  to  the  excefs  of  it,  as  the  hot  fits  of  fever,  are  gener- 
ally occafioned  by  an  accumulation  of  fenforial  power  in  confe- 
quence  of  a  previous  defeat  of  irritation,  as  in  the  preceding 
cold  fits  of  fever.  Whereas  the  difeafes,  which  are  caufed  by 
fenfation  and  volition,  moft  frequently  originate  from  the  excels 
of  thofe  fenforial  powers,  as  will  be  explained  below. 

The  temperament  of  decreafed  irritability  appears  from  the 

following 
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follonring  circumftances,  which  flicw  that  the  mufcular  fibres 
or  organs  of  fenfe  are  liable  to  become  torpid  or  quiefcent  from 
lefs  defeft  of  ftimulation  than  is  produftive  of  torpor  or  quicf- 
cence  in  other  conltitutions. 

I.  The  firft  is  the  weak  pulfe,  which  in  fome  conflitutions 
is  at  the  fame  time  quick.  2.  The  next  moft  marked  criterion 
of  this  temperament  is  the  largenefs  of  the  aperture  of  the  iris, 
or  pupil  of  the  eye,  which  has  been  reckoned  by  fome  a  beauti- 
ful feature  in  the  female  countenance,  as  an  indication  of  deli- 
cacy, but  to  an  experienced  obferver  it  is  an  indication  of  de- 
bility, and  is  therefore  a  dcfed,  not  an  excellence.  The  third 
moft  marked  circumftance  in  this  conftitution  is,  that  the  ex- 
tremities, as  the  hands  and  feet,  or  nofe  and  ears,  are  liable  to 
become  cold  and  pale  in  fituations  in  refpcft  to  warmth,  where 
thofe  of  greater  ftrength  are  not  affefted.  Thofe  of  this  tem- 
perameht  are  fubjeft  to  hyfteric  affe£Kons,  nervous  fevers,  hy- 
drocephalus,  fcrofula,  and  confumption,  and  to  all  other  difeafes 
of  debility. 

Thofe,  who  poflefs  this  kind  of  conftitution,  are  popularly 
fuppofed  to  be  more  irritable  than  is  natural,  but  arc  in  reality 
Icls  fo.  This  miftake  has  arifen  from  their  generally  having  a 
greater  quicknefs  of  pulfe,  as  explained  inSeft.  XII.  i.  4.  XII. 
3.35  but  this  frequency  of  pulfe  is  not  neceffary  to  the  temper- 
ament, like  the  debility  of  it. 

Perfons  of  this  temperament  are  frequently  found  amongft 
the  fofter  fex,  and  amongft  narrow  {houldered  men  ;  who  are 
faid  to  bear  labour  worfe,  and  pain  better  than  others.  This 
laft  circumftance  is  fuppofed  to  have  prevented  the  natives  of 
North  America  from  having  been  made  flaves  by  the  Europeans. 
They  are  a  narrow-fliouldered  race  of  people,  and  will  rather 
expire  under  the  lafh,  than  be  made  to  labour.  Some  nations 
of  Afia  have  fmall  hands,  as  may  be  feen  by  the  handles  of  their 
fcymetars ;  which  with  their  narrow  (boulders  (hew,  that  they 
have  not  been  accuftomed  to  fo  great  labour  with  their  hands 
and  arms,  as  the  European  nations  in  agriculture,  and  thofe  on 
the  coafts  of  Africa  in  fwimming  and  rowing.  Dr.  Manning- 
ham,  a  popular  accoucheur  in  the  beginning  of  this  century, 
obfcrves  in  his  aphorifms,  that  broad-fliouidered  men  procreate 
broad-fliouldered  children.  Now  as  labour  ftrengthens  the 
mufcles  employed,  and  increafes  their  bulk,  it  would  feem  that 
a  few  generations  of  labour  or  of  indolence  may  in  this  refpeft 
change  the  form  and  temperament  of  the  body. 

On  the  contrary,  thofe  who  are  happily  poflefied  of  a  great  de- 
gree of  irritability,  bear  labour  better  than  pain  ;  and  are  ftrong, 
adlive,  and  ingenious.    But  there  is  not  properly  a  temperament 
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of  incf eafed  irritability  tending  to  difeafe,  bccaufc  an  incrcafed 
quantity  of  irritative  motions  generally  induces  an  increafe  of 
pleafure  or  pain,  as  in  intoxication,  or  inflammation ;  and  then 
the  new  morions  arc  the  immediate  confequenccs  of  incrcafed 
fenfation,  not  of  incrcafed  irritation ;  which  have  hence  been  (o 
perpetually  confounded  with  each  other. 

II.  Temperament  of  Senfihiliiy^ 

There  is  not  properly  a  temperament,  or  a  predifpofition  to 
difeafe,  from  decrcafed  fenfibility,  fince  irritability  and  not  fenfi- 
biKty  is  immediately  neceflary  to  bodily  health.  Hence  it  is  the 
€xcefs  of  fenfation  alone,  as  it  is  the  defeft  of  irritation,  that  moll 
frequently  produces  dileafe.  This  temperament  of  incrcafed  fen- 
fibility is  known  from  the  incrcafed  aftivity  of  all  thofe  motions 
of  the  organs  of  fenfe  and  mufcles,  which  are  exerted  in  confe- 
quence  of  pleafure  or  pain,  as  in  the  beginning  of  drunkennels, 
and  in  inflammatory  fever.  Hence  thofe  of  this  conftitution 
are  liable  to  inflammatory  difeafes,  as  hepatitis  *,  and  to  tjiat 
kind  of  confumption  which  is  hereditary,  and  commences  with 
flight  repeated  hxmoptoe.  They  have  high-coloured  lips,  fre- 
quently dark  hair  and  dark  eyes  with  large  pupils,  and  are  in 
that  cafe  fubjecl  to  gutta  ferena.  They  are  liable  to  enthufiafm, 
delirium,  and  reverie.  In  this  laft  circumilance  they  are  liable 
to  ftart  at  the  clapping  of  a  door  ;  becaufe  the  more  intent  any 
one  is  on  the  paifing  current  of  his  ideas,  the  greater  furprife  he 
experiences  on  their  being  difTevered  by  fome  external  violence, 
as  explained  in  Seft.  XIX.  on  reverie. 

As  in  thefe  conftitptions  more  than  the  natural  quantities  of 
fenfitive  motipns  are  produced  by  the  increafed  quantity  of  fen- 
fation exifting  in  the  habit,  it  follows,  that  the  irritative  motions 
will  be  performed  in  fome  degree  with  lefs  energy,  owing  to  the 
great  expenditure  of  fenforial  power  on  the  fenfitive  ones. 
Hence  thofe  of  this  temperament  do  not  attend  to  flight  ftimu- 
lations,  as  explained  in  Se^.  XIX.  But  when  a  (limulus  is  fo 
great  as  to  excite  fenfation,  it  produces  greater  fendtive  a6lions 
of  the  fyftem  than  in  others ;  fuch  as  delirium  or  inflammation. 
Hence  they  are  liable  to  be  abfent  in  company  ;  fit  or  lie  long 
in  one  pofture  ;  and  in  winter  have  the  ikin  of  their  legs  burnt 
into  various  colours  by  the  fire.  Hence  alfo  they  are  fearful  of 
pain  i  covet  mufic  and  fleep  j  and  delight  in  poetry  and  romance* 

As  the  motions  in  confequence  of  fenfation  are  more  than  nat- 
ural, it  alfo  happens  from  the  greater  expenditure  of  fenforial 
power  on  them,  that  the  voluntary  motions  are  lefs  eafily  exerted. 

Hence 
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Hence  the  fubje^ls  of  this  temperament  ^€  indolent  in  refpeA 
to  all  voluntary  exertions,  whedier  of  mind  or  body. 

A  race  of  people  of  this  defcription  feems  to  have  been  foun4 
by  the  Spaniards  in  the  iflands  of  America,  where  they  firft 
landed,  ten  of  whom  are  faid  not  to  have  confumed  more  food 
than  one  Spaniard,  nor  to  have  been  capable  of  more  than  one 
tenth  of  the  exertion  of  a  Spaniard.  Robertfon's  Hiftory. — In 
a  ftate  fimilar  to  this  the  greateft  part  of  the  animal  world  pafs 
their  lives,  between  fleep  and  inaftive  reverie,  except  when  diey 
are  excited  by  the  call  of  hunger. 

III.  The  Temperament  c/increafed  Voluntarity. 

Those  of  this  conftitution  differ  from  both  the  laft  mentioned 
in  this,  that-the  pain,  which  gradually  fubfides  in  the  firft,  and 
is  productive  6i  inflannnation  or  delirium  in  the  fecond,  is  in 
this  fucceeded  by  the  exertion  of  the  mufcles  or  ideas,  which 
are  moft  frequently  connefted  with  volition;  and  they  arc 
thence  fubjeft  to  locked  jaw,  convulfions,  epilepfy,  and  mania, 
as  explained  in  Seft.  XXXIV.  Thofe  of  this  temperament  at- 
t^d  to  the  flightcft  irritations  or  fenfattons,  and  immediately  ex- 
ert thcmfelves  to  obtain  or  avoid  the  objefts  of  them  5  they  can 
at  the  fame  time  bear  cold  and  hunger  better  than  others,  of 
which  Charles  the  Twelfth  of  Swedea  was  an  inftance.  They 
are  fuited  and  generally  prompted  to  all  great  exertions  of  genius 
or  labour,  as  their  defires  are  more  extenfive  and  more  vehe- 
ment, and  their  powers  of  attention  and  of  labour  greater.  It  ia 
this  facility  of  voluntary  exertion,  which  diilinguiihes  men  frpm. 
brutes,  and  which  has  made  them  lords  of  the  creation. 

IV.  The  Temperament  of  increnffd  Affociation, 

This  conftitution  confifts  in  the  too  great  facility,  with  which 
the  fibrous  motions  acquire  habits  of  affociation,  and  by  which 
thefc  aflbciations  become  proportionably  ftronger  than  in  thofe 
of  the  other  temperaments.  Thofe  of  this  temperament  are  flow 
in  voluntary  exertions,  or  in  thofe  dependent  on  fenfation, 
or  on  irritation.  Hence  great  memories  have  been  faid  to  be 
attended  with  Icfs  fenfe  and  lefs  imagination  from  Ariftotle 
down  to  the  prefent  time ;  for  by  the  word  memory  thefe  writers 
only  underftood  the  unmeaning  repetition  of  words  or  numbers 
in  the  order  they  were  received,  without  any  voluntary  efforts 
of  the  mind. 

In  this  temperament  thofe  aflbciations  of  motions,  which  are 
commonly  termed  fympathics,   aft  with  greater  certainty  and 

energy. 
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energy,  as  thofe  between  difturbed  vifion  and  the  inve^:fion  of 
the  motion  of  the  flomach,  as  in  fea  Ceknefs ;  and  the  pains  in 
the  ihoulder  from  hepatic  inflammation.  Add  to  this,  that  thtf 
catenated  circles  of  aftions  are  of  greater  extent  than  in  the  other 
conftitutions.  Thus  if  a  ftrong  vomit  or  cathartic  be  exhibited 
in  this  temperament,  a  fihaller  quantity  will  produce  as  great 
aA  effeft,  if  it  be  given  fomc  weeks  afterwards ;  whereas  in  other 
temperafticnts  this  is  only  to  be  cxpefted,  if  it  be  exhibited  in  a 
few  days  after  the  firft  dofe.  Hence  quartan  agues  are  formed 
in  thofe  of  this  temperament,  as  explained  in  Seftion  XXXII. 
on  difeafes  from  irritation,  and  other  intermittens  are  liable  to 
recut  from  flight  caufes  many  weeks  after  they  have  been  cured 
by  the  bark. 

V.  The  firft  of  thefe  temperaments  differs  from  the  ftandatd 
of  health  from  defeft,  and  the  others  from  excefs  of  fenforial 
power  ;  but  it  fometimes  happens  that  the  fame  individual,  from 
the  changes  introduced  into  his  habit  by  the  different  feafons  of 
the  year,  modes  or  periods  of  life,  ot  by  accidental  difeafes, 
paflTes  from  one  oT  thefe  temperaments  to  another.  Thus  a  long 
ufe  of  too  much  fermented  liquor  produces  the  temperament  of 
increafed  fenfibility  j  great  indolence  and  folitude  that  of  de- 
creafed  irritability  ;  and  want  of  the  necefiaries  of  life  that  of 
Increafed  voluntarity. 


Vol.  L  If  m'  SECT. 
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SECT.      XXXIL 

DISEASES    OF   IRRITATION. 

I.  Irritative  fevers  luithjirong  pulfi.     With  weak  pulfe.     Symp* 
toms  of  fever.     Their  fourct.      II.    i .  ^tnck  pulfe  is  owing  to 

^^decreafad  irritabiiity,  2.  Not  infleep  or  in  apoplexy,  3.  From 
inanition.  Owing  to  deficiency  of fenforial power,  HI.  \,Caufes 
of  fever.  From  defeat  of  heat.  Heat  from  fecrelions.  Pain  of 
cofdin  the  loins  and  foreheads  2-  Great  expenfe  of fenforitd  power 
in  the  vital  motions,  Immerfion  in  cold  water.  Succeeding  glow 
of  heat.  Difficult  refpiration  in  cold  bathing  explained.  Why 
the  cold  bath  invigorates^  Bracing  and  relaxation  are  mechanical 
terms,  3.  Ufes  of  cold  bathing,  Ufes  of  cold  air  in  fevers.  4. 
Ague  fits  from  cold  air.  Whence  their  periodical  returns,  IV. 
DefeBofdiftentionacaufeoffever,  Deficiency  of  blood,  Trans^ 
fufton  of  blood,  V.  i.  Drfeh  of  momentum  of  the  blood  from  m€» 
chanicfUmuH,  2,  Air  injeBed  into  the  blood^vejfels,  3.  Exer* 
c'lfe  increafes  the  momentum  of  the  blood,  4.  Sometimes  bleeding 
increafes  the  momentum  of  it,  VI.  Influence  of  the  fun  and  moon 
on  difeafes.  The  chemical  flimulus  of  the  blood,  Menftruation 
obeys  the  lunations,  •  ^eries,  VII.  ^mefcence  of  large  glands 
a  caufe  of  fever.  Swelling  of  the  pracordza,  VIII.  Other  caufes 
of  quiefcencCf  as  hunger^  bad  air ^  fear ^  anxiety,  IX.  I.  Symp- 
toms of  the  cold  ft,  2.  Of  the  hot  ft,  3.  Second  cold  fit  why. 
4.  Inflammation  introduced^  or  delirium^  or  flupor,  X.  Recaps 
itulation.  Fever  not  an  effort  of  nature  to  relieve  herfelf  Doc^ 
trine  of  fpafm. 

I.  When  the  contraftile  fides  of  the  heart  and  arteries  per-  * 
form  a  greater  number  of  pulfations  in  a  given  time,  and  move 
through  a  greater  area  at  each  puliation,  whether  thefe  motions 
are  occafioned  by  the  ftimulus  of  the  acrimony  gx  quantity  of  the 
blood,  or  by  their  aflbciation  with  other  irritative  motions,  or  by 
the  increafed  irritability  of  the  arterial  fyftem,  that  is,  by  an  in- 
creafed  quantity  of  fenforial  power,  one  kind  of  fever  is  produ- 
ced 5  which  may  be  called  Synocha  irritatiya,  or  Fcbris  irritativa 
pulfu  forti,  or  irritative  fe^'er  with  ftrong  pulfe. 

When  the  contraftile  fides  of  the  heart  and  arteries  perform  ■ 
a  greater  number  of  pulfations  in  a  given- time,  but  move  through 
a  much  lefs  area  at  each  pulfation,  whether  thefe  motions  arc 
occafioned  by  dcfeft  of  their  natural  ftimuli,  or  by  the  defefl  of 
othqc  irritative  motions  with  which  they  are  aflbciated,  or  from 
the  inirritability  of  the  arterial  fyftem,  that  is,  from  a  decreafed 

quantity 
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quantity  of  fcnforial  power,  another  kind  offerer  arifes;  which 
may  be  termed,  Typhus  irritativua,  or  Febris  irritativa  pulfu  de- 
*bili,  or  irritative  fever  with  weak  pulfe.  The  former  of  thefc 
ferers  is  the  fynocha  of  nofologifts,  and  the  latter  the  typhus  mi- 
ti>r,  or  nervous  fever.  In  the  former  there  appears  to  be  an 
increafc  of  fenforial  power,  in  the  latter  a  deficiency  of  it ; 
which  is  ftiewn  to  be  the  immediate  caufe  of  ftrength  and  weak- 
tiefs,  as  defined  in  Seft.  XII.  1.3. 

It  fliould  be  added,  that  a  temporary  quantity  of  ftrength  or 
debility  may  be  induced  by  the  defe£i  or  exccfs  of  ftimuius  above 
what  is  natural ;  and  that  in  the  fame  fever  debiiiiy  ahvays  exijis 
Juring  the  cold  fity  though  Jhrength  does  not  always  exift  during  the 
hot  fit. 

Thefe  fevers  arc  always  connefted  with,  and  generally  indu- 
ced by,  the  difordered  irritative  mdtions  of  the  organs  of  fenfe, 
or  of  the  inteftinal  canal,  or  of  the  glandular  fyftem,  or  of  the 
abforbent  fyftem ;  andiience  are  always  complicated  with  fome 
or  many  of  thefe  difordered  motions,  which  are  termed  the  fymp- 
toms  of  the  fever,  and  which  compofc  the  great  variety  in  thefe 
difeafes. 

The  irritative  fevers  both  with  ftrong  and  with  weak  pulfe, 
as  well  as  the  fenfirive  fevers  with  ftrong  and  with  weak  pulfe, 
•which  are  to  be  defcribed  in  the  next  feftion,  are  liable  to  peri- 
odical remiffions,  and  then  they  take  the  name  of  intermittent 
fevers,  and  are  diftinguiftied  by  the  periodical  times  of  their 
accefs. 

11.  For  the  better  iUuftration  of  the  phenomena  of  irritative 
fevers  we  muft  refer  the  reader  to  the  circumftances  of  irritation 
explained  in  Se£l.  XII.  and  fliaH  commence  this  intricate  fubjecl 
by  fpeaking  of  the  quick  pulfe,  and  proceed  by  confidering  many 
of  the  caufes,  which  cither  feparately  or  in  combination  moft 
frequently  produce  the  cold  fits  of  fevers. 

I.  K  the  arteries  are  dilated  but  to  half  their  ufu^l  diameters, 
though  they  contraft  twice  as  frequently  in  a  given  time,  they 
will  circulate  only  half  their  ufual  quantity  of  blood  :  for  as 
'they  are  cylinders,  the  blood  which  they  contain  muft  be  as  the 
fquares  of  their  diameters.  Hence  when  the  pulfe  becomes 
quicker  and  fmaller  in  the  fame  proportion,  the  heart  and  arte- 
ries aft  with  lefs  energy  than  in  their  natural  ftate.     See  Scft. 

^xn.  1.P4. 

That  this  quick  fmaH  pulfe  is  owing  to  want  of  irritability, 
'f^)pears,  firft,  becaufe  it  attends  other  fymptoms  of  want  of  ir- 
Titability  *,  and,  fecondly,  becaufe  on  the  application  of  a  ftimu- 
ius greater  than  ufual,  it  becomes  flower  and  larger.  Thus  in 
-cold  fits  of  agues,  in  hyfteric  palpitations  of  th^  hearty  and  when 

the 
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the  body  is  much  cxhauilcd  by  haemorrhages,  or  by  fatigue,  as 
well  as  ill  nervous  fevers,  the  pulfe  becomes  quick  and  (mall ; 
and  fecondly,  in  all  thofe  cafes  if  an  increafe  of  ftimulus  be  ad-x 
ded,  by  giving  a  little  wine  or  opium  ;  the  quick  fmall  pulfe  be- 
comes flower  and  larger,  as  any  one  majp  eafily  experiepce  on 
himfelf,  by  counting  his  pulfe  after  drinking  one  or  two  glaifcs 
of  wine,  when  he  is  faint  from  hunger  or  fatigue. 

Now  nothing  can  fo  ftrongly  evince  that  this  quick  fmall 
pulfe  is  owing  to  dcfe£l  of  irritability,  as  that  an  additional 
ilimulus,  above  what  is  natural,  makes  It  become  flower  and 
larger  immediately  :  for  what  is  meant  by  a  defcft  of  irritabiE- 
ty,  but  that  the  arteries  and  heart  are  not  excited  into  their  ufual 
exertions  by  their  ufual  quantity  of  ftimulus  ?  but  if  you  increafe 
the  quantity  of  Ilimulus,  and  they  inunediately  ad  with  their 
ufual  energy,  this  proves  their  previous  want  of  their  natural  de- 
gree of  irritability.  Thus  the  trembling  hands  of  drunkards  in 
a  morning  become  fteady,  and  acquire  ftrength  to  perform  their 
ufual  offices,  by  the  accuftomcd  ftimulu^  of  a  glafs  or  two  pf 
brandy. 

2.  In  fleep  and  in  apoplexy  the  |>^lfe  becomes  flower,  whicli 
is  not  owing  to  defeft  of  irritability,  for  it  is  at  the  fame  time 
larger ;  and  thence  the  quantity  of  the  circulation  is  ratlier  in* 
creafed  than  dimiuifhcd.  In  thcfe  cafes  the  organs  of  fenfe  are 
clofed,  and  the  voluntary  power  is  fulpended,  while  the  motions 
dependent  on  internal  irritations,  as  thofe  of  digeftion  and  fecre- 
tion,  arc  carried  on  with  more  than  their  ufual  vigour  j  which 
has  led  fuperficial  obfcrvers  to  confound  thefe  cafes  with  thofe 
arising  from  want  of  irritability.  Thus  if  you  lift  up  the  eyelid 
of  an  apc^ledic  patient,  who  is  not  adually  dying,  the  iris 
will,  as  ufual,  contra£l  itfelf,  as  this  motion  is  aflbciated  with 
the  ftimulus  of  light ;  but  it  is  not  fo  in  the  latt  ftages  of  ner- 
vous fevers,  where  the  pupil  of  the  eye  continues  expanded  in 
the  broad  day-light :  in  the  former  cafe  there  is  a  want  of  volun- 
tary power,  in  tne  latter  a  wa^nt  of  irriubility. 

Hence  alio  thofe  conftitutions  which  are  clcficient  in  quantity 
of  irritability,  and  which  poflefs  too  great  fen  Ability,  as  during 
the  pain  of  nunger,  of  hyfteric  fpafms,  or  nervous  hcadachs,  arc 
generally  fnppofed  to  have  too  much  irritability ;  and  opium, 
which  in  its  due  dofe  is  a  moft  powerful  ftimulant,  is  crrone^ 
oufly  called  a  fedative  *,  becaufe  by  increafing  the  irrita^ve  mo;* 
tions  it  decreafes  the  pains  arifing  from  dcfcft  of  them. 

Why  the  pulfe  fliould  become  quicker  both  from  an  incre;^ 
of  irritation,  as  in  tlie  fynocha  irritativa,  or  irritative  fever  with 
ftrong  pulfe  5  and  from  the  decrcafe  of  it,  as  in  the  typhus  irrita- 
^;vus,  or  irritative  fever   with  we^k  pulfe  j  feems  paradoxicaL 

The 
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The  former  circamftauce  needs  no  illuitration;  fince  if  the  ftimu- 
]us  of  the  blood,  or  the  irritability  of  the  fanguifcrous  fyftem  be 
increafed,  and  the  ftrength  of  the  patient  not  diminfted,  it  is 
plain  that  the  motions  rhuft  be  performed  quicker  and  flronger.^ 

In  the  latter  circumltance  the  weakucfs  of  the  mufcular  pow- 
er of  the  heart  is  foon  over-balanced  by  the  claftlcity  of  the 
coats  of  the  arteries,  which  they  poflefs  befides  a  mufcular  power 
of  contraction  ;  and  hence  the  arteries  are  diftended  to  lefs  than 
their  ufual  diameters.  The  heart  being  thu«  ftopped,  when  it 
is  but  half  emptied,  begins  fooncr  to  dilate  again  ;  and  the  ar« 
teries  being  dilated  to  Jefs  than  tlicir  ufual  diameters,  begin  fo 
much  fooner  to  contract  themfelves;  infomuch,  that  in  the  laib 
ftages  of  fevers  with  weaknefs  the  frequency  of  pulfation  of  the 
heart  and  arteries  become  doubled  ;  which,  however,  is  never 
the  cdk  in  fevers  with  llrength,  in  which  they  feldom  exceed 
1 18  or  120  pulfations  in  a  minute.  It  mull  be  added,  that  iu 
thefe  .cafes,  while  the  puife  is  very  fmall  and  very  quick,  the 
heart  often  feels  large,  and  labouring  to  one's  hand ;  which  co- 
incides with  the  above  explanation,  Ihewing  that  it  does  not 
completely  empty  itfelf. 

3.  In  cafes  however  of  debility  from  paucity  of  blood,  as  in 
animals  which  are  bleeding  to  death  in  the  ilaughter-houfe,  the 
quick  pulfations  of  the  heart  and  arteries  may  be  owing  to  their 
not  being  di (tended  to  more  than  half  tlieir  ufual  diadole ;  and 
in  confequence  they  muft  cantra£l  fooner,  or  more  frequently, 
in  a  given  time.  As  weak  people  are  liable  to  a  deficient  quan* 
tity  of  blood,  this  caufe  may  occafionally  contribute  to  quickei) 
the  pulfe  in  fevers  witli  debility,  which  may  be  known  by  ap* 
plying  one's  hand  upon  the  heart  as  above  ;  but  the  principal 
caufe  I  fuppofe  to  confifl  in  the  diminution  of  fcnforial  powen 
When  a  mufcle  contains,  or  is  fupplied  with  but  little  fcnforiai 
power,  its  contra<3:ion  foon  ceafes,  and  in  conefquence  may  foon 
recur,  as  is  fcen  in  the  trembling  hands  of  people  weakened  bj 
age  or  by  drunkennefs.     See  Sed.  XII.  i.  4.  XH.  3.  4. 

It  may  neverthelefs  frequently  happen,  that  both  the  deficiency 
of  (timulus,  as  where  the  quantity  of  blood  is  leiTened  (as  de« 
fcribcd  in  No.  4.  of  this  fedion),  and  the  deficiency  of  fenfori4 
power,  as  in  thofe  of  the  temperament  of  inirritabilty,  defcribcd 
m  Sccl.  XXXI.  occur  at  the  fame  time  5  which  will  thus  add 
0to  the  quickuefs  of  the  pulfe  and  to  (he  danger  of  the  difeafe. 

Ill,  1.  A  certain  degree  of  heat  is  neceflary  to  mufcular  mo« 
^on,  and  is,  in  coufequence,  efiential  to  life.  This  is  obferved 
in  thofe  animals  and  infecls  which  pafs  the  cold  feafon  in  a  tor* 
pid  Hate,  and  which  revive  on  being  warmed  by  the  fire.  Thig 
meceflary  ftimuius  of  heat  has  two  fourcess  one  from  the  fluid 
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atmofphcrc  of  heat,  in  which  all  things  are  immcrfcd,  and  the 
other  from  the  internal  combinations  of  the  particles,  which 
form  the  various  fluids,  which  arc  produced  in  the  extenfive 
fyftems  of  the  glands.  When  either  the  externa!  heat,  which 
furrounds  us,  or  the  internal  produftion  of  it,  becomes  leflened 
to  a  certain  degree,  the  pain  of  cold  is  perceived. 

This  pain  of  cold  is  experienced  mod  fenfibly  by  our  teeth, 
when  ice  is  held  in  the  mouth  5  or  by  our  whole  fyftem  after 
having  been  previoufly  accuftomed  to  much  warmth.  It  is 
probable,  that  this  pain  does  not  arife  from  the  mechanical  or 
chemical  effefls  of  a  deficiency  of  heat ;  but  that,  like  the  or- 
gans of  fenfe  by  which  we  perceive  hunger  and  third,  this  fenfe 
of  hesit  fufFers  pain,  when  the  ftimulus  of  its  objeft  is  wanting 
to  excite  the  irritative  motions  of  the  organ  ;  that  is,  when  the 
fenforial  power  becomes  too  much  accumulated  in  thfe  qtiiefcent 
fibres.  See  Seft.  XII.  5.  3.  For  as  the  periftaltic  motions  of 
the  ftomach  are  leflened,  when  the  pain  of  hunger  is  great,  fo 
the  ^6iioa  of  the  cutaneous  capillaries  are  leflened  during  the 
pain  of  cold  5  as  appears  by  the  palencfs  of  the  flcin,  as  explain- 
ed in  Seft.  XIV.  6.  on  the  produftion  of  ideas. 

The  pain  in  the  fmall  of  the  back  and  forehead  in  the  cold 
fits  of  the  ague,  in  nervous  hemicrania,  and  in  hyfteric  parox- 
yfms,  when  all  the  irritative  motions  are  much  impaired,  feems 
to  arife  from  this  caufe  5  the  veflTels  of  thefe  membranes  or 
raufcl^s  become  torpid  by  their  irritative  aflbciations  with  other 
parts  of  the  body,  and  thence  produce  lefs  of  their  accuftomed 
fecretions,  and  in  confequence  lefs  heat  is  evolved,  and  they 
experience  the  pain  of  cold  ;  which  coldnefs  may  often  be  felt 
by  the  hand  applied  upon  the  affefted  part. 

2.  The  importance  of  a  greater  or  lefs  deduftion  of  heat 
from  the  fyftem  will  be  more  eafy  to  comprehend,  if  we  firft 
confider  the  great  expenfe  of  fenforial  power  ufcd  in  carrying 
on  the  vital  motions  ;  that  is,  which  circulates,  abforbs,  fecretes, 
aerates,  and  elaborates  the  whole  mafs  of  fluids  with  unccafing 
afliduity.  The  fenforial  power,  or  fpirit  of  animation,  ufed  in 
giving  perpetual  and  ftrong  motion  to  the  heart,  which  over- 
comes the  elafticity  and  vis  inertise  of  the  whole  arterial  fyftem ; 
next  the  expenfe  of  fenforial  power  in  moving  widi  great  force 
and  velocity  the  innumerable  trunks  and  ramifications  of  the 
arterial  fyftem  ;  the  expenfe  of  fenforial  power  in  circulating 
Ae  whole  m^fs  of  blood  through  the  long  and  intricate  intor- 
tions  of  the  very  fine  veflels,  which  compofe  the  glands  an# 
capillaries  j  then  the  expenfe  of  fenforial  power  in  the  exer- 
lions  of  the  abforbent  extremities  of  all  the  lafteals,  and  of  all 
ibe  lymphatics^  which  open  their  mouths  on  the  external  fur- 
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face  of  the  (kuiy  and  on  the  internal  furfaces  of  evciy  cell  or 
interftice  of  the  body  ;  then  tlie  expcnfe  of  fenforial  power  in 
the  venous  abforption,  by  which  the  blood  is  received  from  the 
capillary  veflels,  or  glands,  where  the  arterial  power  ceafes,  and 
is  drunk  up,  and  returned  to  the  heart  ;  next  the  expenfe  of 
fenforial  power  ufed  by  the  mufcles  of  refpiration  in  their  of- 
fice of  perpetually  expanding  the  bronchia,  or  air- veflels,  of  the 
lungs ;  and  laitly  in  the  unceafing  perillaltic  motions  of  the- 
ftomach  and  whole  fyftem  of  inteftines,  and  in  all  the  fecre- 
tions  of  bile,  gaftric  juice,  mucus,  perfpirable  matter,  and  the 
various  excretions  from  the  fyftem.  If  we  confider  the  ceafe- 
lefs  expenfe  of  fenforial  power  thus  perpetually  employed,  it 
will  appear  to  be  much  greater  in  a  day  than  all  the  voluntary 
exertions  of  our  mufcles  and  organs  of  fenfe  confume  in  a 
week  ;  and  all  this  without  any  fcnfible  fatigue  I  Now,  if  but 
a  part  of  thefe  vital  motions  are  impeded,  or  totally,  flopped  for 
but  a  (hort  time,  we  gain  an  idea  that  there  muft  be  a  great  ac- 
cumulation of  fenforial  power  j  as  its  prod uft ion  in  thefe  or- 
gans, which  are  fubjecl  to  perpetual  aftivity,  is  continued  dur- 
ing their  quiefcence,  and  is  in  confequence  accumulated.    - 

While,  on  the  contrary,  where  thofc  vital  organs  ad  too  for- 
cibly by  increafe  of  ftimulus  without  a  proportionally-increafed 
produ^ion  of  fenforial  power  in  the  brain,  it  is  evident,  that  a 
great  deficiency  of  adlion,  that  is  torpor,  muft  fopn  follow,  as 
in  fevers ;  whereas  the  locomotive  mufcles,  which  aft  only  by 
intervals,  are  neither  liable  to  fo  great  accumulation  of  fenforial 
power  during  their  times  of  inaftivity,  nor  to  fo  great  an  ex-' 
hauftion  of  it  during  their  times  of  aclion. 

Thus,  on  going  into  a  very  cold  bath,  fuppofe  at  33  degrees 
of  heat  on  Fahrenheit's  fcale,  the  aftion  of  the  fubcutaneous 
capillaries,  or  glands,  "and  of  the  mouths  of  the  cutaneous  ab- . 
forbents  is  diminifhed,  or  ceafes  for  a  time.  Hence  Icfs  or  no> 
blood  pafles  thefe  capillaries,  and  palenefs  fucceeds.  But  foon 
aCter  emerging  from  the  bath,  a  more  florid  colour  and  a  greater 
degree  of  heat  are  generated  on  the  flcin  than  was  poirefled  be- 
fore immerfion  j  for  the  capillary  glands,  after  this  quisfcent 
ftate,  occafioned  by  the  want  of  ftimulus,  become  more  irritable 
than  ufual  to  their  natural  ftimuli,  owing  to  the  accumulation  of 
fenforial  power,  and  hence  a  greater  quantity  of  blood  is  tranf- 
mitted  through  them,  and  a  greater  fecretion  of  perfpirable 
matter ;  and,  in  confequence,  a  greater  degree  of  heat  fucceeds. 
During  the  continuance  in  cold  water  the  breath  is  cold,  and 
the  aft  of  refpiration  quick  and  laborious  j  which  have  gener- 
ally been  afcribed  to  the  obftruftion  of  the  circulating  fluid  by 
a  fpafm  of  the  cutaneous  veflels^  and  by  3!  confequent  accumu. 
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lation  of  blood  in  the  lungs,  occafioned  by  the  preflure  as  welt 
as  by  the  coldncfs  of  the  water.  This  is  not  a  fatisfa£lory  ac* 
count  of  this  curious  phenomenon,  fince  at  this  time  the 
whole  circulation  is  lefs,  as  appears  from  the  fmallnefs  of  the 
pulfe  and  coldnefs  of  the  breath  ;  which  (hew  that  lefs  blood 
paffes  through  the  lungs  in  a  given  time  ;  the  feme  laborious 
breathing  immediately  occurs  when  the  palenefs  of  the  ikin  is 
produced  by  fear,  where  no  external  cold  or  preflure  are  applied. 

The  minute  veficls  of  the  bronchia,  through  which  the  blood 
paiTes  from  the  arterial  to  the  venal  fyftem,  and  which  corref- 
pond  with  the  cutaneous  capillaries,  have  frequently  been  ex^ 
pofed  to  cold  air,  and  become  quiefcent  along  with  thofe  of  the 
flcin  5  and  hence  their  motions  are  fa  aflfociated  together,  that 
when  one  is  affefted  either  with  quiefcence  or  elertion,  the 
other  fympathizes  with  it,  according  to  the  laws  of  irritative 
afFociation.     See  Seft.  XXVII.  I.  on  haemorrhages. 

Befides  the  quiefcence  of  the  minute  veflels  of  the  lungs^ 
there  are  many  other  fyftems  of  veffels  which  become  torpid 
from  their  irritative  aflbciations  with  thofe  of  the  fkin,  as  the 
abforbents  of  the  bladder  and  intelUncs  •,  whence  an  evacuation 
of  pale  urine  occurs,  when  the  naked  flcin  is  expofcd  only  to 
the  coldnefs  of  the  atmofphere  ;  and  fprinkling  the  naked  body 
with  cold  water  is  known  to  remove  even  pertinacious  confti- 
pation  of  the  bowels.  From  the  quiefcence  of  fuch  extenfive 
fyftems  of  veffels  as  the  glands  and  capillaries  of  the  fkin,  and 
the  minute  veflels  rf  the  lungs,  with  their  various  abforbent  fc- 
ties  of  veflels,  a  great  accumulation  of  fenforial  powers  is  occa- 
fioned ;  part  of  which  is  again  expended  in  the  increafed  ex- 
ertion of  all  thefc  veffels,  vnth  an  univerfal  glow  of  heat  in  con- 
fequence  of  this  exertion,  and  the  remainder  of  it  adds  vigour 
to  both  the  vital  and  voluntary  exertions  of  the  whole  day. 

If  the  aftivity  of  the  fubcutaneous  veflels,  and  of  thofe  with 
which  their  aflions  are  afllbciated,  was  too  great  before  cold  im- 
roerfion,  as  in  the  hot  days  of  fummer,  and  by  that  means  the 
fenforial  power  was  previouily  diminiihed,  we  fee  the  caufe 
why  the  cold  bath  gives  fuch  prefent  ftrength  5  namely,  by  ftop- 
ping  the  unneceffary  activity  of  the  fubcutaneous  veffels,  and 
thus  preventing  the  too  great  exhauftion  of  fenforial  power  j 
which,  in  metaphorical  language,  has  been  called  Bracing  the 
fyftem  :  which  is,  however,  a  mechanical  term,  only  applicable 
to  drums,  or  mufical  ftrings  :  as  on  the  contrary  the  word  re- 
laxaiion^  when  applied  to  living  animal  bodies,  can  only  mean 
too  fmall  a  quantity  of  ftimulus,  or  too  fmall  a  quantity  of 
fenforial  power  ;  as  explained  in  Seft.  XII.  i. 

3.  This  experiment  of  cold  bathing  prefcnts  us  with  a  fimpic 

fever-fit  j 


SficT.  XXXII.  3.  4.       OF  IRRITATION.  289 

fever-fit ;  for  the  pulfe  is  weak,  finally  and  quick  during  the 
cold  immerfion  ;  and  becomes  ftrong,  full,  and  quick  during 
the  fubfequent  glow  of  heat  5  till  in  a  few  minutes  thefe  fymp-*^ 
toms  fubiide,  and  the  temporary  fever  ceafes. 

In  thofe  conditutions  where  the  degree  of  inirritability,  or  of 
debility,  is  greater  than  natural,  the  coidnefs  and  palenefs  of 
the  (kin  with  the  quick  and  weak  pulfe  continue  a  long  time 
after  the  patient  leaves  the  bath  ;  and  the  fubfequent  heat  ap- 
proaches by  unequal  flufliings,  and  he  feels  himielf  difordered 
for  many  hours.  Hence  the  bathing  in  a  cold  fpring  of  water, 
where  the  heat  is  but  forty  eight  degrees  on  Fahrenheit's  ther- 
mometer, much  difagrees  with  thofe  of  weak  or  inirritable  hab- 
tits  of  body  ;  who  poflefs  fo  little  fenforial  power,  that  they 
cannot  without  injury  bear  to  have  it  diminiihed  even  for  a: 
Ihort  time  ;  but  who  can  neverthelefs  bear  the  more  temperate 
coidnefs  of  Buxton  bach,  which  is  about  eighty  degreed  of  heat, 
and  which  ftrengthens  them,  and  makes  them  by  habit  lefs  lia-^ 
ble  to  great  quiefcence  from  fmall  variations  of  cold  9  and  thence 
lefs  liable  to  be  difordered4jy  the  unavoidable  accidents  of  life. 
Hence  it  appears,  why  people  of  thefe  inirritable  conftitutions, 
which  is  another  expreffion  for  fenforial  deficiency,  are  often 
much  injured  by  bathing  in  a  cold  fpring  of  water  ;  and  why 
they  (hould  continue  but  a  very  (hort  time  in  baths,  which  are 
colder  than  their  bodies ;  and  Should  gradually  increafe  both 
the  degree  of  the  coidnefs  of  the  water,  and  the  time  of  theii' 
continuance  in  it,  if  they  would  obtain  falutary  efieAs  from  cold 
immerfions.     See  Se&,  XIL  2.  i. 

On  the  other  hand,  in  all  cafes  whete  the  heat  of  the  exter- 
nal furface  of  the  body,  or  of  the  internal  furface  of  the  lungs, 
is  greater  than  natural,  the  ufe  of  expofure  to  cool  air  may  be 
deduced.  In  fever-fits  attended  with  ftrength,  that  is  with 
great  quantity  of  fenforial  power,  it  removes  the  additional  ftgn** 
tdus  of  heat  from  the  furfaces  above  mentioned,  and  thus' pre- 
vtnts  their  excefs  of  ufelefs  motion  j  and  in  fever-fits  attended 
with  debility,  that  is  with  a  deficiency  of  the  quantity  of  fenfo- 
rial power,  it  prevents  the  great  and  dangerous  wafte  of  fenfo- 
rial pow^r  expended  in  the  unncceflary  increafe  of  the  adlions 
of  the  glands  and  capillaries  of  the  Ikin  and  lungs. 

4.  In  the  fame  manner,  when  any  one  is  long  ea^pofcd  to 
very  cold  air,  a  quiefcence  is  produced  of  the  cutaneous  and 
pulmonary  capillaries  and  abforbent^,  owing  to  the  deficienc]^ 
of  their  ufual  ftimulus  of  heat  i  and  this  quiefcence  of  fo  great 
a  quantity  of  vefiels  aflfefts,  by  irritative  aflbciation,  the  \vh9le 
abforbent  and  glandular  fyftem,  which  becomes  in  a  greater  or 
lefs  degree  quiefcent^  and  a  cold  fit  pf  fever  is  produ<;ed, 
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If  tbe  deficiency  of  the  ftimulus  of  heat  is  verjr  great,  the  qui- 
elcence  becomes  fo  general  as  to  exftingaiih  life,  as  in  thofe  who 
are  frozen  to  death. 

If  the  deficiency  of  heat  be  in  lefs  degree,  but  yet  fo  great  as 
in  fome  meafare  to  di(brdar  the  fyftem,  and  (hould  occur  the 
fucceeding  day,  it  will  induce  a  greater  degree  of  quiefcence 
than  before,  from  its  a^iing  in  concurrence  with  the  period  of 
the  diurnal  circle  of  actions,  explained  in  Sed:.  XXXVI.  Hence 
from  a  fmall  beginning  a  greater  and  greater  degree  of  quief-» 
cence  may  be  induced,  till  a  complete  ferer-fit  is  formed  ^  and 
which  will  continue  to  recur  at  the  periods  by  which  k  was 
produced.     See  Se£k.  XVII.  3. 6. 

If  the  degree  of  quiefcence  occafioned  by  defe£t  of  the  ftimu-  « 
lus  of  heat  be  very  great,  it  will  recur  a  fecondtime  by  a  flight- 
er  cauie,  than  that  which  firft  induced  it*  If  the  cawfe,  which 
induces  thefecond  fit  of  quiefcence,  recurs  tbe  fucceeding  day^ 
the  quotidian  fever  is  produced  ;  if  not  till  the  alternate  day,  the 
tertian  fever  j  and  if  not  till  after  feventy^two  hours  from  the 
firft  fit  of  quiefcence,  the  quartan^  fever  is  formed.  l%is  la  A 
kind  of  fever  recurs  lefs  frequently  than  the  odier,  as  it  is  a  dif- 
eafe  only  of  thofe  of  the  temperament  of  aflbciability,  as  men- 
tioned in  Sc&  XXXI*)  for  in  other  conftitutions  the  capability 
of  forming  a  habit  ccafes,  before  the  new  caufe  of  quiefcence  is 
again  applied,  if  that  does  not  occur  fooner  than  in  feventy-two 
hours. 

And  hence  thofe  fevers,  whofe  caufe  is  from  cold  air  of  the 
night  or  morning,  are  more  liable  to  obferve  the  fdar  day  in 
their  periods ;  while  thofe  from  other  caufes  frequently  obfenrc 
the  lunar  day  in  their  periods,  their  paroxyfms  returning  near  an 
hour  later  every  day,  as  exphiined  in  Se£t.  XXXVI. 

IV.  Another  frequent  caufe  of  the  cold  fits  of  fever  is  the 
dcfeft  of  the  ftimulus  of  diftention.  The  whole  arterial  fyftem 
'  would  appear,  by  the  experiments  of  Haller,  to  be  irritable  by 
no  other  ftimulus,  and  tbe  motions  of  the  heart  and  alimentary 
canal  are  certainly  in  fome  meafure  dependent  on  the  fame  caufe* 
Sec  Scft.  XIV.  7.  Hence  there  can  be  no  wonder,  that  the 
diminution  of  diftention  ihould  frequently  induce  the  quie£* 
cence,  which  conftitutes  the  beginning  of  fever*  fits. 

Monfieur  Lieutaud  has  judicioufly  mentioned  the  deficiency 
of  the  quantity  of  blood  amonglt  the  eaufes  of  difeafes,  which 
he  fays  is  frequently  evident  in  dii&£Hons  i  fevers  are  hence 
brought  on  by  great  haemorrlu^es,  diarrhoeas,  or  other  evacua- 
tions }  or  from  the  continued  ufe  of  diet,  which  contains  but 
little  nourifhment ;  or  from  the  exhauftton  occafi<med  by  vio« 
lent  fatigucj  or  by  thofe  chronic  difeaies  in  which  the  digeftion 
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is  much  impaired ;  as  where  the  ftomach  has  been  long  aife^d 
with  die  gout  or  feirrhus ;  or  in  the  paralyfis  of  the  liver,  as  de. 
fcribed  in  Se£l.  XXX*  Hence  a  parOxyfm  of  gout  is  liable  to 
recur  on  bleeding  or  purging ;  at  the  torpor  of  fome  vifcus, 
which  precedes  the  inflammation  of  the  foot,  is  dius  induced  by 
the  want  of  the  ftimulus  of  difteiition.  And  hence  the  extremi* 
ties  of  the  body,  as  the  nofe  and  fingers,  are  more  Kable  to  be-* 
come  cold,  when  wo  have  long  abftained  from  food ;  and  hence 
the  pulie  is  incr^fed  both  in  ftrengdi  and  vdocity  above  the 
natiural  ftandard  after  a  full  meal  l:^  the  ftimulus  of  diftention. 

However,  this  ftimulus  of  diftention,  like  the  ftimulus  of  heat 
above  defcrttied,  though  it  contr3>utes  much  to  the  due  aAion 
not  only  of  the  heart,  arteries,  and  alimentary  canal,  but  feems 
neceflary  to  the  proper  fecretion  of  all  the  various  glands ;  yet 
pethaps  it  is  not  the  fide  caufe  of  any  of  thefe  numerous,  mo- 
tions: for  as  the  ladeals,  cutaneous  abfbrbents,  and  die  various' 
glands  appear  to  be  ftimulated  into  adion  by  the  peculiar  pun- 
gcacf  of  the  fluids  diey  abferb,  fo  in  the  inteftinal  canal  the 
pungency  of  the  digefting  aliment,  or  the  acrimony  of  the  fxces, 
feems  to  contribute,  as  well  as  their  bulk,  to  promote  the  perif- 
taldc  modons  -,  and  in  the  arterial  fyftem,  the  momentum  of  the 
pardcks  of  the  circulating  blood,  and  their  acrimony,  ftimulate 
the  arteries,  as  well  as  die  diftention  occafioned  by  it.  Where 
thepulfe  is  fmall  this  defed  pf  diftendon  is  preient,  and  con- 
tributes much  to  produce  the  febris  irritativa  puHu  debili,  or  ir- 
ritadve  fever  with  weak  pulfe,  called  by  modem  writers  nervous 
fever,  as  a  predifponent  caufe.  See  Seft.  XII.  i.  4.  Might 
not  the  transfufion  of  blood,  fnppofe  of  four  ounces  Aiily  from 
a  ftrong  man,  or  other  healthful  animal,  as  a  (heep  or  an  afs,  be 
ufed  in  the  early  ftate  of  nervous  or  putrid  fevers  with  great 
profpeA  of  fnccefs  ? 

V.  The  defeft  of  the  momentum  of  the  particles  of  the  circu- 
kdng  blood  is  another  caufe  of  the  quiefcence,  with  i«4iich  the 
oold  fits  of  fever  commence.  This  ftimulus  of  the  momentum 
of  the  progreffive  particles  of  the  blood  does  not  afl  over  the 
whole  body  like  thofe  of  heat  and  diftention  above  defcribed, 
but  is  confined  to  the  arterial  fyftem ;  and  difiers  from  the 
ftimulus  of  the  diftendon  of  the  blood,  as  much  as  the  vibra- 
tion of  the  air  does  from  the  currents  of  it.  Thus  arc  the  dif- 
ferent organs  of  our  bodies' ftimulated  by  four  diflFerent  mechan- 
ic properties  of  the  external  world :  the  fenfe  of  touch  by  the 
]>reflure  of  folid  bodies  fo  as  to  diftinguilh  their  figure  y  the 
mufcuhr  fyftem  by  the  diftention,  which  they  occafion ;  the  in- 
ternal  furface  of  tne  arteries,  by  the  momentum  of  their  moving 
particles  5  and  the  auditory  nerves,  by  the  vibration  of  them  : 

and 
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and  thefe  four  mediahic  properties  are  as  didereat  from  each 
other  as  the  various  chemical  ones,  which  are  adapted  to  tho 
numerous  glands,  and  to  the  other  organs  of  fenfe. 

2.  The  momentuin  of  the  progrcffive  particles  of  blood  is 
compounded  of  their  velocity  and  their  quantity  of  matter:  hence 
whatever  circumftances  dimfoifli  either  of  thefe  without  propor-< 
tionally  increafing  the  other,  and  without  fuperadding  either  of 
the  general  ftimuli  of  heat  or  diftention,  w^jl  tend  to  produce  a 
quiefcence  of  the  arterial  fyftem,  and  from  thence  of  all  the 
other  irritative  motions,  which  are  conne£ted  with  it. 

Hence  in  all  thofe  conftitutionst  or  difeafes  where  the  blood 
conftdns  a  greater  proportion  of  ferum,  which  is  the  lighteft  part 
pf  its  compofition,  the  pulfations  of  the  arteries  are  weaker,  as  in 
nervous  fevers,  chloroHs,  and  hyfteric  complaints ;  for  in  theie 
(rafes  the  momentum  of  die  progreflive  particles  of  blood  is  lefs  ; 
and  hence,  where  the  denfer  parts  of  its  composition  abound,  asL 
the  red  part  of  it,  or  the  coa^ul^ble  lymph,  the  arterial  pulfations 
are  ftrongi^r  n  as  in  thofe  of  robuft  health,  ^nd  in  inflammatory 
difeafeS' 

That  this  ftimulus  of  the  momentum  of  the  particles  of  the 
circulating  fluid  is  of  the  greateft  confequence  to  the  arterial 
aftion,  appears  from  the  experiment  of  injefting  air  into  the  * 
blood  veflcls,  which  fipepis  to  d^ftroy  animai  life  from  the 
want  of  this  stimulus  pf  momentum  ;  for  the  diftention  of  the 
arteries  is  not  d^minifhed  by  it,  it  pofieflles  no  corrofive  acrimony, 
and  is  lefs  liable  to  repafs  the  valves  than  the  blood  it^lf  -y  fmce 
air- valves  in  aH  machinery  require  much  lefs  accuracy  of  cone 
ftru£tion  tha^  thofe  which  arc  oppofed  to  water. 

3.  One  method  of  increafing  the  velocity  of  the  blood,  and  in 
confequence  the  momentum  pf  its  particles,  is  by  the  exercife. 
pf  the  body,  or  by  the  friftion  of  its  fur  face ;  fo,  on  the  contra- 
ry, too  great  indolence  contri^tes  tp  decreafe  tliis  ftimulus  of 
the  momentum  of  the  particle^f  the  cii^culating  blood,  and  thus 
tends  to  induce  quiefcence ;  as  is  feen  in  hyitcric.  cafesj  and 
chlorofis,  ^nd  the  other  4ifeafes  of  fcdcntary  people. 

4.  The  velocity  of  the  particles  of  the  blood  ia  certain  cir- 
cumftances is  incrcafed  by  venefe£kton,  which^  by  removing  a 
part  pf  it,  ^iminifties  (he  reCftance  to  the  motion  of  the  other 
part,  and  hence  the  mpmentum  of  the  partic^s  of  it  is  incrcaf- 
ed. This  may  be  eafily  underftpod  by  confidering  it  in  the  ex- 
treme, fince,  if  the  refiftance  was  greatly  increased,  fo  as  to  over- 
pome  the  propelling  power,  there  could  be  no  velocity,  and  in 
confequence  no  momentum  at  all.  From  this  circumftance 
arifes  that  curious  phaenomenon,  the  truth  of  which  I  have  been 
more  than  once  witnefs  to,  tliat  venefcdion  will  often  inftanta- 

neonflf 
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neoufly  relieve  thbfc  nervous  pains,  which  attend  the  cold  peri- 
ods of  hyfteric,  afthmatic,  or  epileptic  difeafcs.;  and  that  evcii 
where  large  dofes  of  opium  have  been  in  vain  exhibited.  In 
thefe  cafes  the  pulfe  becomes  ftronger  after  the  bleeding,  and 
^e  extremities  regain  their  natural  warmth ;  and  an  opiate  then 
given  a£ls  with  much  more  ccrtaii#effed. 

VL  There  is  another  caufe,  which  (cems  occajtonally  to  in- 
duce quiefceirce  into  fome  part  of  our  fyilem,  I  mean  the  influ- 
ence of  the  fun  and  moon ;  the  attradion  of  thefe  luminaries, 
by  decr^Gng  the  gravity  of  the  particles  of  the  blood,  cannot  af- 
fe£l  their  momentum,  as  their  vis  inertiae  remains  the  fame  ; 
but  it  may  neverthelefs  produce  fome  chemical  change  in  them, 
becaufe  whatever  aflefts  the  general  attraftions  of  the  particles 
of  matter  may  be  fuppofed  from  analogy  to  affeft  their  fpecific 
attractions  or  affinities :  and  thus  the  ilimulus  of  the  particles 
of  blood  may  be  dimmifhed,  though  not  their  momentum.  As 
the  tides  of  the  fea  obey  the  fouthing  and  northing  of  the  moon 
(allowing  for  the  time  neceflary  for  their  motion,  and  the  ob- 
ftrudions  of  the  fhores),  it  is  probable,  that  there  are  alfo  at- 
moff^eric  tides  on  both  fides  of  the  earth,  which  to  the  inhab- 
itants of  another  planet  might  fo  deflect  the  light  as  tOTefcmbie 
the  ring  of  Saturn.  Now  as  diefe  tides  of  water,  or  of  air,  arc 
raifed  by  the  diminution  of  their  gravity,  it  follows,  that  their 
preflfure  on  the  furface  of  the  earth  is  no  greater  than  the  preflure 
of  the  other  parts  of  the  ocean,  or  of  the  atmofphere,  where  no 
fuch  tides  cxift  ;  and  therefore  that  they  cannot  affcfl:  the  mer-r 
cury  in  the  barometer.  In  the  fame  nrunner,  the  gravity  of  all 
pther  terreftrial  bodies  is  diminiflied  at  the  times  of  the  fouth-i' 
xng  and  northing  of  the  moon,  and  that  in  a  greater  degree  when 
this  coincides  with  the  fouthing  and  northing  of  the  fun,  and 
this  in  a  ftiU  greater  degree  about  the  times  of  the  equinoxes. 
This  decreafe  of  the  gravity  of  all  bodies  during  the  time  the 
moon  pafles  our  zenith  or  nadir  might  poflibly  be  fliewn  by  the 
flower  vibrations  of  a  pendulum,  compared  with  a  fpring  cloc)c, 
pr  with  aftronomical  obfervation.  Since  a  pcndulimi-of  a  cer- 
tain length  moves  flower  at  the  line  than  near  the  poles,  becaufe 
the  gravity  being  diminiflied  and  the  vis  inertiae  continuing  the 
fame,  the  motive  power  is  lefs,  but  the  refiftance  to  be  overcome 
continues  the  fame.  The  combined  powers  of  the  lunar  and 
folar  attraction  are  cftimated  by  Sir  Ifaac  NcMrton  not  to  exceed 
one  7,868,850th  part  of  the  power  of  gravitation,  which  feema 
indeed  but  a  fmall  circumftance  to  prc^ce  any  confiderable  ef- 
feft  on  the  weight  of  fublunary  bodies,  and  yet  this  is  fuffi^ient 
to  raife  the  tidps  at  the  equator  above  ten  feet  high ;  and  if  it  be 
fpnfidered,  what  (ball  impulfes  of  other  bodies  produce  their 
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«fie£ls  on  the  organs  of  fenfe  ada{>ted  to  the  pcrceptioci  of  them, 
as  of  vibration  on  the  auditory  nerve%  we  (hall  ceafe  to  be  fiur* 
prifed,  that  fo  minute  a  diminution  in  the  gravity  of  the  parti^ 
cles  of  blood  (bould  fo  far  affs£l  their  chemical  changes^  or  dietr 
ftimulating  quality^  aSs  joined  with  othsr  ctufies,  ibmetimes  to 
produce  the  beginnings  of  «l|feafes. 

Add  to  diisy  that  if  die  lunar  influence  produces  a  very  fmall 
degree  of  quiefcence  at  firft^  and  if  that  recurs  at  certain  pari* 
ods  even  with  leis  power  to  produce  quiefcence  than  at  firft,  yet 
the  quiefcence  will  daily  increafe  by  the  acqmred  habit  a£Hng 
at  the  fame  time,  till  at  length  fo  great  a  dq^ree  of  quiefcence  is 
induced  as  to  produce  phrenfy,  canine  madnefs,  epilepfy,  hyfter- 
k  pains  or  cold  fits  of  fever,  inftances  of  many  of  which  are  to 
be  found  in  Dr.  Mead's  work  on  this  fubjedi.  The  fblar  influx 
ence  alfo  appears  daily  in  feveral  difeaies ;  but  as  darknefs,  (>- 
lence,  fleep,  and  our  periodical  meals  mark  the  parts  of  the  fo- 
lar  circle  of  actions,  it  is  fometimes  dubious  to  which  of  theie 
the  periodical  returns  of  tbefe  difeaies  are  to  be  aferibed. 

As  far  as  I  have  been  shit  to  obferve,  the  periods  of  inflam- 
matory difeafes  obferve  the  folar  day ;  as  the  gout  and  rheuma- 
tifm  have  their  greateil  quiefcence  about  noon  and  midnight, 
and  their  exacerisations  ibme  hours  after ;  as  they  have  more 
frequoitly  their  immediate  caufe  from  cold  air,  inanition,  or  fa* 
tigue,  than  from  the  efieds  of  lunations :  whilft  the  cold  fits  of 
hyfteric  patients,  and  tho&  in  nervous  £evers,  more  frequently 
occur  twice  a  day,  later  by  near  half  an  hour  each  time,  accord- 
ing to  the  lunar  dajr ;  whilft  fome  fits  of  intermittents,  which 
are  undifturbed  by.medicines,  return  at  regular  folar  periods, 
and  others  at  lunar  ones ;  which  may,  prdKibly,.be  owing  to  the 
diflerence  of  the  periods  of  thofe  external  circomftances  of  cold, 
inanition,  or  lunation,  which  immediately  caufed  them. 

We  mud,  however,  obierve,  diat  the  periods  of  quiefcence 
and  exacerbation  in  di(eafes  do  not  always  commence  at  the  times 
of  the  fyzygies  or  quadratures  of  the  moon  and  fun,  or  at  the 
times  of  their  paiBng  the  zenith  or  nadir ;  but  as  it  is  probable, 
Aat  the  ftimulus.  of  the  particles  of  the  circumfluent  blood  is 
gradually  diminiOied  from  the  time  of  the  quadratures  to  that  of 
the  fyzygies,  the  quiefcence  may  commence  at  any  hour,  when 
co-opeiating  with  other  caufes  of  q«ie£cence,  it  becomes  great 
enough  to  produce  a  difeafe  :  aftenvards  it  will  continue  to  re- 
cur at  the  fimie  period  of  the  lunar  or  foiar  influence  ;  the  fame 
caufe  operating  conjointly  with  the  acqutted  habit,  that  is  with 
Ae  catenation  of  this  new  motion  with  the  diflevered  links  of 
|be  lunar  or  Iblar  circles  of  animal  adUon* 

In  this  Jnanncr  the  periods  of  menftr&ation  obey  the  lunar 

month 
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dKmth  with  great  eiadnefs  in  healthy  patients  (and  perhaps  the 
Ycaereal  orgaim  m  brute  animals  does  the  fame),  yet  thefe  pe- 
riocb  do  not  conunence  either  at  the  fyzygies  or  quadratures  of 
the  luaacioiis,  but  at  whatever  time  of  the  lunar  periods  they  be- 
gin,  they  obfenre  the  fame  in  their  returns  till  fome  greater 
caufe  di^uhs  them.  ^ 

Hence)  though  the  beft  way  to  calculate  the  time  of  the  ex- 
peAed  returns  of  the  paroxyfms  of  periodical  difeafes  is  to  count 
the  number  of  hours  between  the  commencement  of  the  two 
preceding  fits^  yet  the  following  obfervations  may  be  worth  at- 
tending tO|  when  we  endearour  to  prevent  the  returns  of  maniac- 
al or  epileptic  difeafes ;  whofe  periods  (at  the  beginning  of  them 
eQ>eciaUy)  frequently  obienre  the  fyzygies  of  the  moon  and  fun, 
and  particularly  about  the  equinox. 

The  greateft  of  the  two  tides  happening  in  every  revolution 
of  the  moon,  is  that  when  the  moon  approaches  neareft  to  the 
zenith  or  nadnr;  for  this  reafon,  while  tl^  fun  is  in  the  northern 
Cgns^  that  is  during  the  vernal  and  fummer  months,  the  greater 
of  the  two  diurnal  tides  in  our  latitude  is  that,  when  the  moon 
is  above  the  horizon ;  and  when  the  fun  is  in  the  fouthem  figns» 
or  during  the  autumnal  and  winter  months,  the  greater  tide  is 
that,  which  arifes  when  the  moon  is  below  the  horizon  ;  and 
as  the  fun  aj^roaches  fomewhat  nearer  the  earth  in  winter  than 
in  fummer,  the  greateft  equino^ial  tides  are  obferved  to  be  a  lit- 
tle before  the  vernal  equinox,  and  a  little  after  the  autumnal  one. 

Do  not  the  cold  periods  of  lunar  difeafes  commence  a  few 
hours  before  the  fouthing  of  the  moon  during  the  vernal  and 
fummer  months,  and  before  the  northing  of  the  moon  during 
the  autumnal  and  winter  mondis  i  Do  not  palfies  and  apoplex- 
ies, which  occur  about  the  equinoxes,  happen  a  few  days  before 
the  vernal  equinoAial  lunation,  and  after  the  autumnal  one  ? 
Are  not  the  periods  of  thofe  diurnal  difeafes  more  obdinate, 
that  commence  many  hovMrs  before  the  fouthing  or  northing  of 
the  moon,  than  oi  thofe  which  commence  at  thofe  times  ?  Are 
not  thofe  palfies  and  apoplexies  more  dangerous  which  com- 
mence many  days  before  the  fyzygies  of  the  moon,  than  thofe 
which  happen  at  thofe  timet  ?  Sw  Seft.  XXXVL  on  the  peri- 
ods of  difeafes. 

Vn.  Another  very  frequent  caufe  of  the  cold  fit  of  fever  is 
the  quiefcence  of  fome  of  thofe  large  congeries  of  glands,  which 
compofe  the  liver,  fpleen,  or  pancreas  5  one  or  more  of  which 
are  frequently  fo  enlarged  in  the  autumnal  intcrmittents  as  to 
he  percq>tible  to  the  touch  externally,  and  are  called  by  the  vul- 

Sague-cakea.     As  thefe  glands  are  ilimulated  into  adion  by 
fpecific  pungency  of  tixe  luids^  which  they  abforb,  the  gener- 
al 
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•al  caufc  of  their  quiefcence  feems  to  be  too  great  infiptdity  of 
the  fluids  of  the  body,  co-operating  perhaps  at  the  fame  time 
with  other  general  caufcs  of  quiefcence. 

Hence,  in  marfhy  countries  at  cold  feafons,  which  have  fuc- 
ceeded  hot  ones,  and  amongft  thofe,  who  have  lived  on  mnutri* 
tious  and  unftimulating  ditft,  thefc  agues  arc  moft  frequent. 
The  enlargement  of  thefe  quiefcent  vifcera,  and  the  fweUing  of 
die  praecordia  in  many  other  fevers,  is,  moft  probably,  owing  to 
the  fame  caufe  ;  which  may  confift  in  a  general  deficiency  of 
the  produftion  of  fenforial  power,  as  well  as  in  the  diminifiied 
ftimulation  of  the  fluids  ;  and  when  the  quiefcence  of  fo  great 
a  number  of  glands,  as  conftitute  one  of  thofe  large  vifcera, 
commences,  all  the  other  irritative  motions  are  afiedled  by  their 
connexion  with  it,    and  the  cold  fit  of  fever  is  produced. 

VIII.  There  are  many  other  caufes,  which  produce  quiefcence 
of  fome  part  of  the  animal  fyftem,  as  fatigue,  hunger,  thirft,  bad 
diet,  difappomted  love,  unwholefome  air,  exhauftion  from  evacu- 
ations, and  riiany  others  j  but  the  laft  caufe,  that  we  fliall  mcn- 
tion^  as  frequently  produAive  of  cold  fits  of  fever,  is  fear  or 
anxiety  of  mind.  The  pains,  which  we  are  firft  and  moft  gen- 
erally acquainted  with,  have  been  produced  by  defc£k  of  fome 
ftimulus  ;  thus,  foon  after  our  nativity  we  become  acquainted 
with  the  pain  from  the  coldnefs  of  the  air,  from  the  want  of 
refpiration,  and  from  the  want  of  food.  Now  all  thefe  pains 
occafioned  by  defeft  of  ftimulus  are  attended  u-ith  quiefcence  of 
the  organ,  and  at  the  fame  time  with  a  greater  or  lefs  degree  of 
quiefcence  of  other  parts  of  the  fyftem  :  thus,  if  we  even  en- 
dure the  pain  of  hunger  fo  as  to  mifs  one  meal  inftead  of  our 
daily  habit  of  repletion,  not  only  the  periftaltic  motions  of  the 
ftomach  and  bowels  are  diminifhed,  but  we  arc  more  liable  to 
coldnefs  of  our  extremities,  as  of  our  npfcs,  and  cars,  and  feet, 
than  at  other  times. 

Now,  as  fear  is  originally  excited  by  our  having  experienced 
pain,  and  is  itfclf  a  painful  afFedion,  the  fame  quiefcence  of 
other  fibrous  motions  accompanies  it,  as  has  been  moft  frequent- 
ly connected  with  this  kind  of  pain,  as  explained  in  Scft.  XVI. 
8.  I.  as  the  coldnefs  and  palenefs  of  the  fkin,  trembling,  difficult 
refpiration,  indigc^ion,  and  other  fymptoms,  which  contribute 
to  form  the  cold  fit  of  fevers.  Anxiety  is  fear  continued  through 
a  longer  time,  and,  by  producing  chronical  torpor  of  the  fyftem,. 
cxtinguidies  life  ilowlv,  by  what  is  commonly  termed  a  broken 
heart. 

IX  I .  We  now  ftcp  forwards  to  confider  the  other  fymp- 
toms in  confcquence  of  the  quiefcence  which  begins  the  fits  oi 
fever.    If  by  any  of  the  circumftances  before  defcribed,  or  by 
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two  or  more  of  them  afting  at  the  fame  time,  a  great  degree  of 
quiefcence  is  induced  on  any  confideraWc  part  of  the  circle  of 
irritative  motions,  the  whole  clafs  of  them  is  more  or  Icfs  dif- 
turbed  hj  their  irritative  hflbciations.      If  this  torpor  be  occa- 
fioned  by  a  deficient  fupply  of  fenforial  power,  and  happens  to 
any  of  thofe  parts  of  the  fyftcm,  which  are  accuftomcd  to  per- 
|H&tua!  aftivity,  as  the  vital  motions,  the  torpor  increafes  rapidly, 
becatifc  of  the  great  expenditure  of  fenfbrial  power  by  the  in- 
tcffatit  aftfvity  of  thofe  parts  of  the  fyftcm,  is  fhewn  in  No.  3. 
2.  of  this  Seftioft.    Hence  a  deficiency  of  all  the  fecretions  fuc* 
teeds,  and  as  animal  heat  is  produced  in  proportion  to  the  quan- 
tity of  thofe  fecretions,  the  coldnefs  of  the  (kin  is  the  firft  cir- 
cumflfahcc,  which  is  attended  to.     Dr.  Martin  aflcrts,  that  fome 
parts  of  his  body  were  warmer  than  natural  in  the  cold  fit  of 
fever ;  but  it  is  certain,  that  thofe,  which  are  uncovered,  as  the 
fingers,  and  nofe,  and  ears,  are  much  colder  to  the  touch,  and 
paler  in  appearance.      It  is  poflible,  that  his  experiments  were 
made  at  the  beginning  of  the  fubfequent  hot  fits ;  which  com- 
mence with  part'ral  diftributions  of  heat,  owing  to  fome  parts  of 
the  body  regaining  their  natural  irritability  fooner  than  others. 
From  the   quiefcencc  of  the  anaftomofing  capillaries  a  pale- 
ncfs  of  the  fkin  fuccceds,  and  a  lefs  fecretion  of  the  perfpirable 
matter ;  from  the  quiefcence  of  the  pulmonary  capillaries  a  dif- 
ficulty of  refpiration  arifes ;  and  from  the  quiefcence  of  the  oth- 
er glands  lefs  bile,  lefs  gaftric  and  pancreatic  juijpe,  are  fecrcted 
into  the  ftomach  and  inteftines,  arid  lefs  mucus  and  faliva  arc 
poured  into  the  mouth ;  whence  arifes  the  dry  tongue,  coftive- 
nefs,  dry  ulcers,  and  paucity  of  urine.     From  the  quiefcence  of 
the  abforbent  fyftem  arifes  the  great  thirft,  as  lefs  moifture  is  ab- 
forbed  from  the  atmofphcre.     The  abforption  from  the  atmaf- 
phere  was  obferved  by  Dr.  Lifter  to  amount  to  eighteen  ounces 
in  one  night,  above  what  he  had  at  the  fame  time  infenfibly  pcr- 
fpired.    Sec  Langrifii.     On  the  fame  account  the  urine  is  pale, 
though  in  fmall  quantity,  for  the  thinner  part  is  not  abforbed 
from  it ;  and  when  repeated  ague-fits  continue  lon^,  the  legf 
fwcD  from  the  diminished  abforption  of  the  cellular  abforbents. 
From  the  quiefcencft  of  the  inteftinal  canal  a  lofs  of  appetite 
and  flatulencies  proceed.      From  the  partial  quiefcence  of  the 
glandular  vifcera  a  fwelling  and  tenfion  ;»bout  the  prsecordia  be- 
come fenfible  to  the  touch  5  which  are  occafioned  by  the  delay 
of  the  fluids  from  the  defeft  of  venous  or  lymphatic  abforption. 
The  pain  of  the  forehead,  and  of  the  limbs,  and  pf  the  fmall  of 
the  back,  arifes  from  the  quiefcence  of  the  memWanous  fafcla, 
or  mufcles  of  thofe  parts,  in  the  fame  manner  as  the  fkin  be- 
comes painful,  when  the  vcflels,  of  which  it  is  compofed,  be- 
VoL.I.  Pp  '  come 
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come  quiefcent  from  cold.  The  trembling  in  conlbquence  of 
the  pain  of  coldnefs,  the  reftl^flfiefs»  and  the  yawning,  and 
ftretching  of  the  lirobS)  together  wilh  the  (hudderingy  or  rigors^ 
are  convulfive  motions  ^  and  will  be  explained  amongft  the  dif- 
cafes  of  Toiition  ;  Seft.  XXXTV. 

Sicknefs  and  vomiting  are  a  frv^ient  iyinptom  in  the  begin-* 
nings  of  fever-fits,  the  mnfcular  fibres  of  the  ftomach  (hare  tho 
general  torpor  and  debility  of  the  fyftem  5  their  mo&ons  become 
ferft  Icffened,  and  Itop,  and  then  become  retrograde;  for  the  a£l  of 
vomiting,  like  the  globus  hyfterieus  and  the  ^rborigmit>f  bypo« 
chondrIafi$>  is  always  a  fymptom  of  debility,  either  from  want  of 
ilimulus,  as  in  hunger ;  or  from  want  of  fenferial  power,  as  af- 
ter intoxication  j  or  from  fympathy  with  (ome  other  torpid  ir- 
ritative motions,  as  in  the  cold  fits  of  ague.  See  Se£l.  XII.  5. 
5.  XXIX.  II.  smd  XXXV.  i.  3.  where  this  a£l  of  vomiting  is 
further  explained. 

The  fmall  pulfe,  which  is  faid  by  fome  writers  to  be  flow  at 
the  commencement  of  ague-fits,  and  which  is  frequently  trem- 
bling and  intermittent,  is  owing  to  the  quiefcence  of  the  heart 
and  arterial  fyftem,  and  to  the  refiftance  oppofed  to  the  circu<» 
lating  fluid  from  the  inaflivity  of  all  the  glands  and  capillaries. 
The  great  weaknefs  and  inability  to  voluntary  motions,  with  the 
infenfibility  of  the  extremities,  are  owing  to  the  general  quiei^ 
cence  of  the  whole  moving  fyftem }  or,  perhaps^  fimply  to  the 
deficient  produ(5lion  of  fenforial  power.r 

If  all  thefe  fymptoms  are  further  increafed^  the  quiefeence  of 
all  the  mufcles,  including  the  heart  and  arteries,  becomes  com- 
plete, and  death  enfues.  This  is,  moft  probably,  the  cafe  of 
thofe  who  arc  ftarved  to  deatli  with  cold,  and  of  thofe  who  are 
faid  to  die  in  Holland  from  long  flcating  on  their  frozen  canals. 
2.  As  foon  as  this  general  quiefcence  of  the  fyftem  ceafes, 
either  by  the  diminution  of  the  caufe,  or  by  the  accumulation  of 
fenforial  power,  (as  in  fyncope,  Sed.  XII.  7.  i.y  which  is  the 
natural  confequcnce  of  previous  quiefcence,  the  hot  fit  com- 
mences. Every  gland  of  the  body  is  now  ftimulated  into 
ftronger  aftion  than  is  natural,  as  its  irritability  is  increafed  by 
accumulation  of  fenforial  power  during  its  late  quiefcence,  a  fu-* 
perabundance  of  all  the  fecretions  is  produced,  and  an  increafe 
of  heat  in  confequence  of  the  increafe  of  thefe  fecretioi^  The 
flcin  becomes  red,  and  the  perfpiration  gteat,  owing  to  the  in- 
creafed a^ion  of  the  capiliartes  during  the  hot  part  of  the  par- 
oxyfm.  The  fccretion  of  perfpirable  matter  is  perhaps  greater 
during  the  hot  fit  than  in  the  fweating  fit  which  follows  }  but 
as  the  abforption  of  it  alfo  is  greater,  it  does  not  ftand  on  the 
Ikin  in  vifible  drops :  add  to  this^  that  the  evaporation  of  k  alio 
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18  greater,  from  the  increafed  heat  of  the  (kin.  But  at  the  de- 
fine of  the  hot  fitj  as  the  mouths  of  the  abforbents  of  the  fkin 
are  expofed  to  the  cooler  air,  or  bed-clothes,  thefe  veifels  fooner 
lofe  their  increafed  aftivity,  and  ceafe  to  abforb  more  than  their 
natural  quantity  :  but  the  fecerning  veflels  for  fome  time  longer, 
.being  kept  warm  hj  the  circulating  blood,  continue  to  pour  out 
an  increafed  quantity  of ^>erfjpirable  matter,  which  now  (lands 
xm  the  fkin  in  large  vifible  dropsy  the  cachalation  of  it  alfo  being 
lefiened  by  the  greater  coolnefe  of  the  fkin,  as  well  as  its  abforp- 
tion  by  the  diimmflied  a£lioQ  pf  the  lymphatics.  See  Clafs  L 
I.  2.  3-  ^ 

The  Incfeafed  Secretion  of  bile  and  of  other  fluids  poured  in- 
to the  ittteftines  frequently  induces  a  purging  at  the  decline  of 
the  hot  fit ;  for  as  the  external  abforbent  veflels  have  their 
mouths  expofed  to  the  coW  air,  as  above  mcntbned,  they  ceaf^j 
to  be  excited  into  unnatural  adivky  fooner  than  the  fccretory 
Tcficls,  whofc  mouths  arc  ^expofed  to  the  warmth  of  the  blood  : 
BOW,  as  the  internal  abforbents  fympathize  with  the  external 
ones,  thefe  alfo,  which  during  the  hot  fit  drank  up  the  thinner 
part  of  the  Wle,  or  of  gther  fecreted  fluids,  lofe  their  increafed 
aftivity  before  the  gland  lofes  its  increafed  aftivity,  at  the  dc- 
xdme  <rf  the  hot  fit ;  and  the  loofe  deje<flions  are  produced  from 
die  fame  aiufe,  that  the  increafed  perfpiration  (lands  on  the  fur- 
face  of  the  ikizi,  from  the  increafed  abforption  ceafing  fooner 
than  the  increafed  iecretion. 

The  urine  diving  the  cold  £t  is 'in  fmall  quantity  and  pale, 
both  from  a  deficiency  of  the  fecretion  and  a  deficiency  of  the 
abforption.  During  the  hot  fit  it  is  in  its  ufual  quantity,  but 
very  high  jooleui^d  and  turbid,  becaufe  a  greater  quantity  had 
been  fecreted  by  ^tfae  increafed  a£lion  of  the  kidneys,  and  alfo  a 
^eater  quantity  of  its  more  aqueous  part  had  been  abforbed  from 
it  in  the  bladder  by  the  increafed  aAion  of  the  abforbents ;  and 
Uiftly,  at  the  decline  of  the  hot  fit  it  is  in  large  quantity  and  left 
'  coloured,  or  turbid,  beeaufe  the  abforbent  veflfels  of  the  bladder, 
a#  i)bierved  above,  lofe  their  increafed  zStion  by  fympathy  with 
die  cuuneoQS  ones  fooner  thau  the  fccretory  veflels  of  the  kid- 
neys ksk  their  increafed  a^vity.  Hence  the  quantity  of  the  fedi- 
ment,  and  the  colour  of  the  unne,  in  fevers,  depend  much  on  the 
quantity  fecreted  by  the  kidneys,  and  the  quantity  abforbed  from 
it  again  in  the  bladdor :  the  kinds  of  fedime^t,  as  the  lateritious, 
purulent,  mucous,  or  bloody  fediments,  depend  on  other  caufes. 
It  (faould  be  obferved,  that  if  the  fweating  be  increafed  by  the 
heat  of  the  room,  or  of  the  bed-clothes,  a  paucity  of  turbid  urine 
will  continue  to  be  produced,  as  the  abforbents  of  the  bladder 
wiU  h^ve  thoir  aftivity  increafed  by  their  fympathy  with  the 
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veflcls  of  th«  ftin,  for  the  parpofc  of  fupplying  the  fluid  expend- 
ed in  perfpiration. 

The  pulfe  becomes  ftrong  and  full,  owing  $0  the  ipcreafcd  ir- 
ritability of  the  heart  and  arteries,  from  the  accumulation  of  fen^ 
forial  power  during  their  quiefcence,  and  to  the  quickoefs  of 
the  return  of  the  blood  from  the  varioas  ghmds  and  capilla^es* 
This  increafed  a£tion  of  all  the  iecretorf  velleb  does  not  occur 
very  fuddenly^  nor  univerfally  at  the  fame  time*  The  h^at  feem^ 
to  begin  about  the  centre,  and  to  be  d^^&d  h^m  thence  irregu- 
larly to  the  other  parts  of  the  fyfteou  This  aiay  be  owing  to 
the  fituation  of  the  parts  which  firft  became  quiefcent  and  caufed 
the  feyer-fit,  efpecially  when  a  hardnefi^  or  tunoour  about  the 
prsecordia  can  be  felt  by  the  hand ;  and  hence  this  part,  in 
whatever  vifcus  it  is  leated,  might  be  the  firft  to  regain  iip  natr  * 
^al  or  increafed  irritabiUty.  ^ 

3.  It  muft  be  here  noted,  that,  by  tl>e  ujareafed  quantity  of 
heat,  and  of  the  impulfe  of  the  blood  at  the  conAmenceroei^t  of 
the  hot  fit,  a  great  increafe  of  ftimulus  is  induced,  ;^d  is  now 
added  to  th^  ii>creafed  irritability  of  the  fyi^emy  which  was  oc-* 
cafioned  by  its  previous  quiefcei^ce.  This  additional  ftimulus 
of  heat  at^  mQmentum  of  the  bk>od  augments  the  vk^ence  of 
the  moveipent^  of  the  arterial  and  ^ndular  fyikem  in  an  ia- 
creafing  ratio.  Thefe  violent  exertions  ftill  producing  moit 
heat  and  greater  momentum  of  the  moving  fluids,  rill  at  length 
the  fenforial  power  becomes  wafted  by  this  great  ftiroulus  be- 
neath its  natural  quantity,  and  predifpofes  the  fyftei^  ta  a  fcc-^ 
pnd  cold  fit. 

At  length  all  thefe  unnatural  exertions  fpoQtaneou(ly  fubGde 
with  the  increafed  ifritability  that  produced  them  -,  and  which 
was  itfelf  produce4  by  the  preceding  quiescence,  in  the  faixie 
manner  as  the  eye,  on  coming  from  darknefs  int<>  dayi-hght,  in 
a  little  time  ceafes  to  be  dazzled  and  pai^ed>  and  gradually  re- 
covers its  natural  degree  of  irritability. 

4.  But  if  the  increafe  of  irritability,  and  the  conlequent  in- 
creafe of  the  ftimulos  of  heat  aqd  piomeutum,  product  more 
violent  exertions  than  thofc  above  ^fcribed }  great  pain  a«f  fea 
in  fome  part  of  the  moving  fyftem,  as  ii^  tlie  membranes  of  tlie 
brain,  pleura,  or  joints  5  and  new  motions  of  the  veflels  are  pro- 
duced in  confequence  of  this  pain,  which  are  called  infiamma- 
tion  ;  or  delirium  or  ftupor  ariies  }  as  explained  in  Scf^.  XJIU. 
and  XXXIIL :  for  the  immediate  eik^  is  the  iainef  whether 
the  great  energy  of  the  moving  organs  arifes  from  an  increafe  of 
ftimulus  or  an  increafe  of  irritability  5  though  in  the  former  cafe 
the  wafte  of  fenforia}  power  leads  to  debility,  and  in  the  latter 
to  health.  < 

Recapitul(Uion. 
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RecapUulathn. 

X.  Thofc  jauifdes^  which  are  lels  frequently  exerted,  and 
^f^fe  a£lions  are  intefrupted  by  flcep^  acquire  Ids  accumulatioii 
of  fenforial  power  during  their  qi^fcent  ft^»»  as  the  mufclea 
jpf  loeomotioB.  In  thefe  mu^les  after  great  esertioni  that  is, 
^ifter  great  exbauftion  ofthe  fenforial  power,  die  pain  of  fatigue 
^eafues  \  aod  during  reft  there  is  a  renovation  of  the  natural 
^uamity  of  fenforial  power  \  but  where  il^  reft,  or  quiefbence 
of  the  iBufcjiei  i^  long  continjied,  a  q«^antity  of  fenfonal  power 
becomes  accumula^  bevond  what  is  necefiary  ;  as  appears  by 
|be  uneafinei's  occafioaed  by  want  of  exercife  \  and  which  in 
voung  animals  is  one  caufe  exciting  them  into  a^ton,  as  is  ieeii 
}jx  the  play  of  puppies  and  kittens. 

But  w^n  thofe  mufdes,  which  are  habituated  to  perpetual 
a^Uons,  as  thofe  oi  the  ftomach  by  the  ftimulus  of  food,  thofe 
pf  the  veSels  of  the  fkin  by  the  ftimulus  of  heat,  and  thofe  which 
cpoftitute  the  arteries  and  glands  by  the  ftimulus  of  the  blood, 
become  for  a  time  quicfoent,  &om  the  want  of  their  appropria« 
ted  ftimuliy  or  by  their  aflbciations  wkh  other  quiefcent  parts  of 
the  fyftem  *,  a  greater  accxunulation  of  fenforial  power  is  ac** 
.quired  di&ring  their  quiefoeace,  and  a  greater  or  quicker  ex* 
hauftion  of  it  is  produced  diuripg  their  inereafed  a£lxon. 

This  accumulation  of  fenforial  power  from  deficient  adioiH 
if  it  hwpens  to  the  ftomach  frorii  want  of  food,  occafions  the 
pain  of  hunger  ;  if  it  happens  to  the  veflels  of  the  fkin  from 
want  of  heat,  it  occafions  the  pain  of  cold ;  and  if  to  the  arterial 
fyftem  from  the  want  of  its  adapted  ftimuli,  many  difagreeable 
ienfations  are  occafioned,  fuch  as  are  experienced  in  the  cold  fits 
of  iiitermitleat  fevers,  and  ate  as  various,  as  there  are  glands  or 
membranes  in  the  fyftem,  and  are  generally  termed  univerfai 
uneafmefs. 

When  the  quiefcence  ofthe  arterial  fyftem  is  not  owing  to  de- 
fed  of  ftimulus  as  above,  but  td  the  dtfe£^ive  quantity  of  fenfor 
rial  power,  as  in  the  commencement  of  nervous  fever,  or  irrita- 
tive fever  with  weak  pulfe,  a  great  torpor  of  this  fyftem  is 
-  quickly  isdnced ;  bccaufe  both  the  irritation- from  the  ftimulus 
oife^he  blood,  and  the  affociation  of  the  vafcular  motions  ^th 
each  ofiber,  continw^o  excite  the  arteries  into  adion^  and  thence 
quickly  exhauft  the  ilJ-fupplied  vafcular  mufcles ;  for  to  reft 
is  death ;  aad  therefore  thore  vafcular  mufcles  continue  to  pro-r 
ceed,  though  with  feebler  action,  to  the  extreme  of  wcarinefs 
pr  faintnefs :  while  nothing  fimilar  to  this  affcds  tlite  locomo- 
tive mufcks^  whofo  a^ons  are  generally  caufcd  by  volition,  and 

not 
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not  much  fubjeA  either  to  irritation  or  to  other  kinds  of  aflb* 
ciations  befides  the  voluntary  ones,  except  indeed  when  they 
are  excited  by  the  lafli  of  ijavery. 

In  thefe  vafcular  mufcle*,  wKi^h  are  fubjeft  to  perpetual  ac- 
tion, and  thence  liaUe  to  great  accumulation  of  fenforiai  power 
during  their  quiefcence  from  want  of  ftimulus,  a  great  increafc 
©f  aftivity  occurs,  cither  from  die  renewal  of  their  accuftomed 
ftimulusy  or  even  from  much  kfs  quantities  of  ftimuius  than  ufu- 
al.  This  increafe  of  a^on  conftitutes  the  hot  fit  of  fever, 
which  is  attended  with  various  increafed  fecretions,  with  great 
concooiitant  heat,  and  general  uneafinefs.  The  uneafinefe  at- 
tending this  hot  paroxyfm  of  fever,  or  fit  ef  exertion,  is  very  dif- 
ferent from  that,  which  attends  die  previous  cold  fit,  or  fit  of 
quiefcenccy  and  is  frequently  the  caufe  of  inflammation,  as  iii 
pleurify,  which  is  treated  of  in  the  next  feftion. 

A  fimilar  eflfeft  occurs  after  the  quiefcence  of  our  organs  of 
fenfe  5  thofe  which  are  not  fubjefl  to  perpetual  adion,  as  the 
fade  and  fmell,  are  lefs  liable  to  an  exube^nt  accumulation  of 
fenforiai  power  after  their  having  for  a  dme  been  inaftive ;  but 
the  eye,  which  is  in  perpetual  a^ion  during  the  day,  becomes 
dazzled,  and  liable  to  inflammation  after  a  temporary  quiefcence. 

Where  the  previous  quiefcence  has  been  owing  to  a  defe£l  of 
fenforiai  power,  and  not  to  a  defeft  of  ftimulus,  as  in  the  irrita- 
tive fever  with  weak  pulfe,  a  fimilar  increafe  of  activity  of  the 
arterial  fyftera  fucceeds,  either  from  the  ufual  ftimulus  of  the 
blood,  or  from  a  ftimulus  lefs  than  ufual ;  but  as  dierc  is  in 
general  in  thefe  cafes  of  fever  with  weak  pulfe  a  deficiency  of 
ihe  quantity  of  the  blood,  the  pulfe  in  the  hot  fit  is  weaker  than 
in  health,  though  it  is  ftronger  than  in  the  cold  fit,  as  explained 
in  No.  2.  of  this  fcftion.  But  at  the  fame  time  in  thofe  fevers, 
where  the  defeft  of  irritarion  is  owing  to  the  defed  of  the 
quantity  of  fenforiai  power,  as  well  as  to  th<:  defe£t  of  ftimulus, 
another  circumftance  occurs  ;  which  confifts  in  the  partial  dif- 
tribution  bf  it,  as  appears  in  partial  fluihings,  as  of  the  face  or 
bofom,  while  the  extremiries  arc  cold;  and  in  die  increafe  of' 
particular  fecretions,  as  of  bile,  faliva,  infenfible  perfpiration, 
with  great  heat  of  the  (kin,  or  with  partial  fweats,  or  diarrhoea. 

There  are  alfo  many  uncafy  fimfations  attending  thefe  in-r 
creafcd  aftions,  which  like  thofe  belonging  to  the  hot  fit  of  fe- 
ver with  ftrong  pulfe,  are  frequently  followed  %y  inflammation, 
as  in  fcarlet  fever  ;  which  inflammation  is  neverthelefs  accomr 
panicd  with  a  pulfe  weaker,  though  quicker,  than  iht  pulfe  du- 
ring the  remiffion  or  intermiflion  of  the  paroxyfms,  though 
ftronger  than  that  of  the  previous  cold  fit. 

From  hence  I  conclude,  that  both  the  cold  and  hot  fits  of  fe* 
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ver  arc  neceflary  confequetices  of  the  perpetual  and  inccffanfi 
a£tion  of  the  arterial  and  glandular  fyftem ;  £ioce  thofe  mufcu- 
4ar  fibres  and  thofe  organs  of  fenfe,  which  are  moll  frequently 
exerted,  become  necefi^ily  mod  afi^cled  both  with  defedt  and 
accumulation  of-fenforial  power  :  and  that  htnct  fever-fas  art 
not  an  effort  of  nature  to  relieve  herjtlf^  and  that  therefore  they 
fliould  always  be  prevented  or  diminifhed  as  much  as  pofUble^ 
by  any  means  which  decreafe  the  general  or  partkl  vafcular  ac- 
tions, when  ihey  are  greater,  or  by  increafmg  them  when  they 
are  lefs  tlian  in  health,  as  defcribed  in  Se£l.  XII.  6.  i. 

Thus  have  I  endeavoured  to  explain,  and  I  hope  to  the  fatis* 
faction  of  the  candid  and  patient  reader,  the  principal  fymp- 
toms  or  circumftances  of  fever  without  the  introdudion  of  the 
iupernatui'al  power  of  fpaihi.  To  the  arguments  in  favour  of 
the  do£hine  of  fpa(m  it  may  be  Aifficicnt  to  reply,  that  in  the 
evolution  of  medical  as  well  as  of  dramatic  cataftrophe^ 

Kec  Dtfus  interfit,  niil  dlgnus  vindice  nodus 
Incident.  Ho&. 

XI.  I.  Since  I  printed  the  above  in  the  firfl  edition  of  this 
work,  I  am  told,  that  the  fpafmodic  do^lrine  of  fever  has  yet  its 
advocates ;  who  believe  that  the  coldnefs  at  the  beginning  of  in- 
termittent fevers  is  owing  to  a  fpafm  of  the  cutaneous  veflels. 
But  as  the  (kin  is  at  that  time  lax  and  foft,  the  mufcular  fibres 
of  thofe  cutaneous  veflels  cannot  be  in  a£lion  or  contra£lion» 
which  conftitute  fpafm.  Whence  we  have  the  evidence  both 
of  our  fight  and  touch  againft  this  wild  imagination. 

Others  have  advanced,  that  this  (pafmodic  contraAton  of  the 
cutaneous  veflels  or  pores  confines*  the  heat,  or  drives  it  to  the 
heart ;  which  in  the  hot  fit  of  fever  repels  the  heat  again  to  the 
Jkin  by  its  reaftion.  Thofe,  who  efpoufe  this  doftrinc,  feem  ta 
conceive,  tliat  the  particles  of  heat  are  as  large  as  fliot-corns,  or 
as  the  globules  of  blood  \  and  not  that  it  is  an  ethereal  fluid,  in 
which  all  things  are  immerfed,  and  by  which  all  things  are 
penetrated  \  an  opinion  which  originated  from  Galen,  and  muft 
have  been  founded  on  a  total  ignorance  of  chemiftry,  and  natu- 
ral philofophy.  Others,  I  hear,  ftill  fuppofe  cold  to  be  a  ftimu- 
lus,  not  underftanding  that  it  is  fimply  the  abfence  of  heat ;  and 
that  darkneis  might  as  well  be  called  a  ftimulus  to  the  eye,  or 
hunger  a  ftimulus  to  the  ftomach,  as  cold  to  our  fenfe,  which 
perceives  heat ;  which  is  commonly  confounded  with  our  fcnfe 
of  touch,  which  perceives  figure.  The  pain,  which  we  experi- 
ence on  being  expofed  to  a  want  of  heat,  which  is  termed  chill* 
n£f9>  ox  coldnefs  >  and  the  pain  we  experience  in  our  organs  of 
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^igeftion  from  tlie  want  of  food,  which  i$  termed  hunger ;  both 
arffc  from  the  inaftivit jr  of  thofe  ^cflcls,  which  ought  to  be  either 
perpetually,  or  af  periodical  times  ftimubted  mto  aftion.  Se^ 
St&.  Xni.  3.  2.  And  the  (hivcfing  or  anions  of  the  fubcuta- 
neous^ttfclcs,  when  we  are  cold,  are  in  confe^uence  of  the 
}>ain,  or  voltintary  exertion  to  relieve  that  pain,  and  originate 
from  the  want  of  ftimulusf,  not  from  the  «xcefs  of  it. 

In  tliis  age  of  reafon  it  is  not  the  opinions  of  other^v  ^^  ^he 
hatural  phajhomena,  on  which  thofe  opinions  are  founded, 
which  defer ve  to  be  canvaffed.  And  with  the  fuppofed  exift- 
ence  of  ghofts  of  apparitions,  witchcraft,  vampyfifm,  attrology, 
animal  magnetifm,  and  American  ti^£h)r6,  fuch  theories  sis  the 
ibove;muft  variilh  Kfce  the  fcenery  of  a  dream  ;  as  they  Confift 
effttch  combinations  of  ideas,  as  have  no  prototype  or  corrcf- 
^ndeht  combinations  of  material  obfcfls'^ftkig  in  nature. 
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Sect.    xxxm. 

biSEiiSES  OP  SEKSATXOH4 

t.   l^MotwHiiKcttedhyfenJhiton*     Digiftion.     Gineraiioh.     Pkaf* 
ure  rf epnftence.     Hypochondriacifm.     a.  Pain  introduced,    Sen^ 
JiHfijevers  of  two  kinds*     3.  Tv)o  finfirial  powers  exerted  in 
fe^awe  fevers.     Size  rf'tbe  ibod.     Nervous  fevers  diftingui/hed 
from  putrid  ones.     Tie  feptic  and  antifepftic  theory.     4.  Tvjo 
kinds  ofdeRriutn.      5.  Other  mnimats  are  Ufs  liable  to  delirium^ 
cannot  receive  our  contagious  £fea/es^  and  are  lejs  liable  to  madnefs. 
II.  I.  Sen/itive  tmtions  generated.      2.  Inflammation  explained* 
3.  Its  remote  caufes  from  excefs  of  irritation,  or  of  irritability,  not 
from  thofe  pains  which  are  owing  to  defeEt  of  irritation.  New  vef 
fels  produced,  and  much  heat.  ^.  Ptsrulent  matter fecreted.  ^.  Cort'^ 
iagion  explained.     6.  Received  but  once.     7.  ^  dommon  matter 
be  contagious  P     8.  Why  feme  contagions  are  received  but  once.  9. 
Jyhy  others  mttj  be  received  frequently.     Contagions  of  Jrnall^x 
and  meajles  do  not  aB  at  the  fame  time.      Two  cafes  of  fuch  pa- 
tients.    10.  The  blood  from  patients  in  thefmalUpox  will  not  in- 
feB  others.     Cafes  of  children  thus  inoculated.    The  variolous  con* 
tagion  is  not  receiv/d  into  the  blood.     It  aBs  byfen/itive  ajfociaiion 
between  theflomach  andfkin.     IIL   i.  Abforption  of  folids  and 
fimds.     2.  Art  of  healing  ulcers.       3.    Mortification  attended 
with  Ufs  pain  in  weak  people^ 

I.  I.  As  many  motions  of  the  body  are  excited  and  contuiu«» 
ed  by  irritationsy  to  others  require^  eimer  conjunctly  with  thefe^ 
or  feparately,  the  pleafurable  or  painful  fenlatiohs,  for  the  pur- 
pofe  of  producing  them  with  due  energy.  Amongft  thefe  the 
Dufinefs  of  digeftion  fupplies  us  with  an  inftance  i  if  the  food^ 
which  we  fwallow,  is  not  Attended  with  agreitble  fenfation,  it 
<ligeft8  lefs  perfefbly ;  and  if  very  difagreeable  fenfation  accom- 
panies it,  fuch  as  a  naufeous  idea,  or  very  difguftful  tafte,  the 
digeftion  becomes  impeded  i  or  retrograde  motions  of  the  ftom- 
ach  and  oefophagus  fucceed,  and  the  food  is  ejeCled. 

The  bufinefs  of  generation  depends  fo  much  on  agreeable  fen- 
fation, that,  where  the  objeft  is  difguftful,  neither  volurttary  ex- 
ertion nor  irritation  can  efit£t  the  purpofe  ',  which  is  alfo  liable 
to  be  interrupted  by  the  pain  of  fear  or  bafhfulnefs. 

BeBdes  the  pleafure,  which  attends  the  irritations  produced  by 
the  obje£):s  of  luft  and  hunger,  there  fcems  to  be  a  fum  of  pleaf- 
urable affe^ion  accompanying  the  various  fecretions  of  the  nu- 
merous glands,  which  conftitute  the  pleafurc  of  life,  in  contradif- 
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tindion  to  the  tedium  vitae.  This  quantity  or  Aim  of  pleafura«> 
blc  affeftion  feems  to  contribute  to  the  due  or  energetic  per- 
formance of  the  whole  moveable  fyftem,  as  well  that  of  the  heart 
and  arteries,  as  of  digcftion  and  of  abforption ;  fincc  without 
the  due  quantity  of  pleafurablc  fenfation,  flatulency  and  hypo- 
chondriacifm  affect  the  inteftines,  and  a  languor  feizes  the  arte- 
rial pulfations  and  fecretions  ',  as  occurs  in  great  and  continued 
anxiety  of  the  mind. 

2.  Bcfides  the  febrile  motions  occafioned  by  irritatii*n,  de- 
fer ibed  in  Seft.  XXXII.  and  termed  irritative  fever,  it  frequent- 
ly happens  that  pain  is  excited  by  the  violence  of  the  fibrous 
contraftions ;  and  other  new  motions  are  then  fuperadded,  in 
confequence  of  fenfation,  which  we  fliall  term  febris  fenfitiva^ 
or  fcnfitive  fever.  It  muft  be  obferved,  that  moft  irritative  fe- 
vers begin  with  a  decreafed  e:tertion  of  irritation,  owing  to  de- 
fect of  ftimulus  ^  but  that  on  the  contrary  the  fenfitive  fevers 
or  inflammations,  generally  begin  with  the  increafed  exertion  of 
fenfation,  as  mentioned  in  Seft.  XXXI.  on  temperaments :  for 
though  the  cold  fit,  which  introduces  inflamrhation,  commences 
"with  decreafed  irritation,  yet  the  iriflammation  itfelf  commences 
in  the  hot  fit  during  the  incrcafe  of  fenfation.  Thus  a  common 
pliftule,  or  phlegmon,  in  a  part  of  Httlc  fenfibility  does  not  ex- 
cite an  inflammatory  fever  ;  but  if  the  ftpmach,  inteftines,  or 
the  tender  fubftance  beneath  the  nails,  be  injured,  great  fenfa^- 
tion  is  produced,  and  the  whole  fyftem  is  thrown  into  that  kind 
of  exertion,  which  conftitutes  inflammation. 

Thefe  fenfitive  fevers,  like  the  irritative  ones,  refolve  them- 
felves  into  thofe  with  arterial  ftrength,  and  thofe  with  arterial 
debility,  that  is  with  excefs  or  defeft  of  fenforial  power  5  thefe 
may  be  termed  the  febris  fenfitiva  pulfu  forti,  fenfitive  fever 
with  ftrong  pulfe,  which  is  the  fynocha,  or  inflamnnfatory  fever  ; 
and  the  febris  fenfitiva  pulfu  debili,  fenfitive  fever  with  weak 
pulfe,  which  is  the  typhus  gravibr,  or  putrid  fever  of  fome' 
writers.  * 

3.  The  inflammatory  fevers,  which  are  here  termed  fenfitive 
fevers  with  ftrong  pulfe,  arc  generally  attended  with  fome  topical 
inflammation,  as  pleurify,  peripneumony,  or  rheumatifm,  which 
dMlinguifties  them  from  irritative  fevers  with  ftrong  pulfe.  The 
pulfe  is  ftrong,  quick,  and  full ;  for  in  this  fever  there  is  great 
irritation,  as  well  as  great  fenfation,  employed  in  moving  the 
arterial  fyftem.  The  fize,  or  coagulable  lymph,  which  appears 
on  the  blood,  is  probably  an  increafed  fecretion  from  the  in- 
flamed internal  lining  of  the  whole  arterial  fyftem,  the  thinner 
];.rt  being  taken*  away  by  the  increafed  abforption  of  the  in- 
flated lymphatics. 
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The  fenfitive  fevers  with  weak  pulfe,  which  are  termed  putrid 
or  malignant  fevers,  arc  diftinguifhed  from  irritative  fevers  with 
weak  pdfe,  called  nervous  fevers,  defcribed  in  the  laft  feftion, 
as  the  former  confift  of  inflammation  joined  with  debility,  and 
Ae  latter  of  debility  alone.  Hence  there  is  greater  lieat  and 
more  florid  colour  of  the  Ikin  in  the  forxiier,  with  petechiae,  or 
purple  fpots,  and  aphthx,  or  floughs  in  the  throat,  and  generally 
with  previous  contagion. 

When  animal  matter  dies,  as  a  flough  in  the  throat,  or  the 
mortified  part  of  a  carbuncle,  if  it  be  kept  moift  and  warm,  as 
during  its  adheCon  to  a  living  body,  it  will  foon  putrefy.  This 
and  the  origin  of  contagion  from  putrid  animal  fubftances,  feem 
to  have  given  rife  to  the  feptic  and  antifeptic  theory  of  thefe  fevers- 

The  matter  in  puftules  and  ulcers  is  thus  liable  to  become 
putrid,  and  to  produce  microfcopic  animalcula ;  the  urine,  if  too 
long  retained,  may  alfo  gain  a  putrefcent  fmell,  as  well  as  the 
alvine  feces ;  but  fome  writers  have  gone  fo  far  as  to  believe, 
that  the  blood  itfelf  in  thefe  fevers  has  imelt  putrid,  when  drawn 
from  the  arm  of  the  patient  5  but  this  feems  not  well  founded  j 
fince  a  finglc  particle  of  putrid  matter  taken  into  the  blood  can 
jifoducc  fever,  how  can  we  conceive  that  the  whole  mafs  could 
continue  a  minute  in  a  putrid  ftate  without  deftroying  life  ? 
Add  to  this,  that  putrid  animal  fubftances  give  up  air,  as  in 
gangrenes ;  and  that  hence  if  the  tlood  was  putrid,  air  fhould 
be  given  out,  which  in  the  blood-vcfiels  is  known  to  occafioa 
immediate  death. 

In  thcfc  fenfitive  fevers  with  ilrong  pulfe  (or  inflammations) 
there  arc  two  fcnforial  faculties  concerned  in  prod.ucing  the  dif- 
cafe,  viz.  irritation  and  fenlation;  and  hence,  as  their  combined 
aAion  is  mpre  violent,  the  general  quantity  of  fenforial  power 
becomes  further  exhaufted  during  the  exacerbation,  and  the 
fyftem  more  rapidly  weakened  than  in  irritative  fever  with 
flrong  pulfe ;  where  the  fpirit  of  animation  is  weakened  bv  but 
one  mode  of  its  exertion :  fo  that  this  febris  fenfitiva  pulfu  forti 
(or  inflammatory  fever)  may  be  confidered  as  the  febris  irritativa 
pulfu  forti,  with  the  addition  of  inflammation  ;  and  the  febris 
fenfitiva  pulfu  dcbili  (or  malignant  fever)  may  be  confidered  as 
the  febris  irritativa  pulfu  debiJi  (or  nervous  fever,  with  the  addi- 
tion of  inflammation. 

4.  In  thefe  putrid  or  malignant  fevers  a  deficiency  of  irrita- 
bility accompanies  the  increafe  of  fenGbility  j  and  by  this  wafte 
of  fenforial  power  by  the  excefs  of  fenfation,  which  was  already 
^o  fmall,  arifes  the  delirium  and  ftupor  which  fo  perpetually  at- 
tend thefe  inflammatory  fevers  with  arterial  debility.  In  thefe 
xrafes  the  voluntary  power  firft  ceafcs  to  a<S  from  deficiency  of 
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fenforial  fpidt ;  md  the  flumuU  fytm  txfi^m^  bodies  h9,ve  no  eA6k 
on  the  exhaufted  fenforial  power,  and  a  delirium  like  a  dreai^^ 
the  confequepce.  At  length  the  interi^^l  ftimuU  ceaib  to  excite 
fufEcient  irritation,  and  the  fecretions  a^'e  ei^ier  oot  produced  ;M;. 
all,  or  too  parGmonious  in  quantity.  A^^ongft  ^efe  the  fecce^ 
tion  of  the  brain,  or  produ^on  of  the  fcnfi>ml  power,  becomes 
deficient,  till  at  laft  all  fenforial  power  ceafes,  except  what  i$  juft. 
necefTary  to  perform  the  vital  motions,  and  a  ftupo^  lucceeds  t 
which  is  thus  owing  t^  the  faine  o^ufe  as  the  preceding  deliriym 
exerted  in  a  greater  degree. 

This  kind  of  delirium  is  owing  to  a  fufpenfion  of  volition,  and 
to  the  difobedience  of  the  fenfes  to  ejiteznal  ftimuli,  andis  alwaya. 
occafioned  by  great  debility ,  or  pauci^  of  fenixncial  power  •,  it 
is  therefore  a  had  Cgn  at  the  end  of  inflammatory  Cbrers,  which- 
had  previous  arteri^Jftrength,  as  rheumatifm^  or  pleurify,  at  it 
Ihews  the  prefence  of  great  exhauiUon  of  fenforial  power  in  « 
fyftem,  which  having  lately  been  expofed  to  great  excitement,  ii 
not  fo  liable  to  be  ftimulated  into  its  healthy  aAion,  cither  by 
additional  (limulus  of  food  and.  medicines,  or  by  the  accumula^ 
tion  of  fenfopal  power  during  ita  prefent  torpor.  In  infl^mmaK- 
tory  fevers  with  debility,  as  thofe  termed  putrid  £evetB,  deUrir 
urn  is  fometimes,  as  well  as  {lupor,  rather  a  favourable  fi^ ;  aa; 
lefs  fenforial  power  b  wafted  during  its  continuance  (fte  Clalk; 
II.  I.  6.  8.),  and  the  cpnftitution  not, having  been  previoufly  ex- 
pofed  to  excefs  of  (limula^n,  is  moi^e  liable  to  be  excited  afiteci 
previous  quiefcence. 

When  the  fum  of  general  pleafurable  fenfation  becomes  too 
great,  another  kind  of  delirium  fupervene^,  and  th^  ideas  thnsj 
excited  are  miftaken  for  the  irritations  of  extei»alob|ed:s:  fuch 
a  delirium  ia,prpduced  for  a  time  by.  in&oxicating  drugs,  as  fo^ 
mented  Uquo^s*  er  opium :  a  permanent  delirium  of  this  kindia 
fometimes  induced  by  the  pleafures  of  inordinate  vanity,  or  hyr 
the  enthufiaftiQ  hpp^s  of  heaven.  In  thefe  cafes  the  power,  xi 
vohtion  is  incapable  of  ^^certion,  and  ift  a  great  degree  the  exter*- 
nal  fenfes  become  incapable  <d  percei^b:^  their  adaptcad  iliafiuli, 
becaufe  the  whole  £qnfprial  power  is  emploj^  or  ejy^ed  on. 
the  ideas  e3(ci|ed  by  pjeafiirablc  iepfation. 

This  kind  of  delirium  is  diilingui(hed  from  that  which  at- 
tends  the  fe^rs  above  mentioned  from  its  not  being  accompani* 
ed  with  general  debility^  but  fimply  wit|i  excefs  ot  plea&rable 
fenfation  ;  and  is  therefore  in  6>$ne  meafur£;  allied  to.  madnefs 
or  to  reverie  ;  it  diifers  from  the  delirium  of  dreams,  as  in  this 
the  power  of  volition  is  not  totally  fulpended,  nor  are  the  fenfes 
precluded  from  external  Simulation  ;  there  is  therefore  a  degree 
pf  ^niiftency,  in  thi$  kind  of  delirium,  and  a  degree  of  attention 
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to  external  oh}cfts>  neitha:  of  which  cxifts  in  the  delirium  oi 
fevers  Oi:  in  dreams. 

5.  It  would  appear>that  the  vafcular  fyftcius  of  orher  animals 
ace  lel$  liable  to  be  put  into  a^Uon  by  their  general  fum  of 
pleafurable  or  painful  fenfation ;  and  that  the  trains  of  theif 
ideas,  and  the  mufcular  motions  ufually  affociated  with  them, 
are  Icfs  powerfully  conncfted  than  in  the  human  fyftenau  Far 
other  animals  neither  w<eep>  nor  Imiki  nor  laugh ;  and  are 
hence  feld^m  fubji^  to  delirium,  as  treated  ofin  Set^.  XVI.  on 
In{lin£k.  Now  as  our  ^demic  and  contagious  difeaies  are 
pobably  produced  by  difagreeable  fenfation,  and  not  dmply  by 
irritation  *,  there  appears  a  reafbn  why  brute  animals  are  lei4 
liable  to  epidemic  or  contagious  dUeafes  j  andCecondly,  why 
ntone  o(  our  contagions,  as  the  fmali-pos;  or  meafles,  can  be  com* 
nymicated  to  them,  though  one  of  theirs,,  viz.  the  bydrophobia« 
as  well  as  many  of  their  poUbns,  as  thofe  of  fnakes  and  of  in^^ 
ie£ls,  communicate  their  deletetoud  or  painful  cScSts  to  mankind. 

Where  the  <}uami<!^f  general  painful  fenfation  is  too  great 
in.  the  fyftem,  inordinate  voluntary  exertions  are  produced  eithcf 
of  our  icieas,  as  in  o^elancholy  and  madnefs,  or  of  our  mufcles, 
as  in  coniKulfion*  From  thefe  maladies  alfo  brute  anbnals  are 
much  more  exempt  than,  mankind,  owing  to  thdr  greater  inaptU 
tude  to  voluntary  cxertiDn,  as  mentioned  in  Se£l.  XVL  onlnilmiEl^ 

IL  I.  When  any  moving  organ  is  excited  into  fuch  violent 
motions,  that  a  quantity  of  pleafurable  or  painful  fenfation  is 
produced,  it  frequently  happens  (but  not  always)  that  new  mo« 
dons  of4he  a&^d  organ  ^M  generated  in  confequence  of  the 
pain  oc  pleafiare,  which  arc  termed  inHammation. 

Thefenew  motions  are  of  a  peculiar  kind^  tending  to  diftend 
the  oldt  and  to  produce  new  fibres,  ai^  thence  to  elongate  the 
ftraij^  mufeles,  which  ferve  locomotion,  and  to  form  new  vef*^ 
fels  at  the  extremities  or  fldesof  the  vafcular  mufcles. 
.'  «.  Thus  the  ple^urable  fcnfations  produce  an  enlargement  of 
the  nippies  of  nurfes,  of  the  papillae  of  the  tongue,  of  the  penis, 
and  probably  produce  the  growdi  of  the  body  from  itsembryon 
ftate  tDlitsoaaturicy  9  wbilft  th«  new  motions  in  confequence  of 
painful  feniation,  with  the  growth  <rf  the  fibres  or  vdQTels,  which 
they,  oceafiott,  are  eermi^d  iiriiammaftion. 

Heixce  wh«n  the  ftraight^iifcles^  are  inflamed,  part  of  their 
teiiAonS  at  each  extremity  gait)  new  life  and  fenfibility,  and  thus 
ihc  mufeleis  for  a  tiibe  elongated  }  and  infiamed  bones  become 
fe£t^  vafcular,  and  fenfible.  Thus  new  veiTels  (hoot  over  the 
cornea  of  inflamed  eyes,  and  into  fcirrhous  tumours,  when  they 
become  infiamed ;  and  henae  all  inflamed  parts  grow  together 
Iff  intermixture,  and  inofeqlation  of  the  new  and  o)d  ve0els^ 

The 
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The  heat  is  occafioncd  from  the  increafed  fecretions  either  of 
mucus,  or  of  the  fibres,  which  produce  or  elongate  the  veflels. 
The  red  colour  is  owing  to  the  pellucidity  of  the  newly  formed 
Tcflels,  and  as  the  arterial  parts  of  them  are  probably  formed  be» 
fore  their  correfpondent  venous  parts. 

2'  Thefe  new  motions  arc  ^cited  either  from  the  increafed 
quantity  of  fenfation  in  confequence  of  greater  fibrous  contrac- 
tions, or  from  increafed  fenfibility,  that  is,  from  the  increafed 
^qntity  of  fenforiai  power  in  the  moving  organ.  Hence  they 
are  induced  by  great  external  ftimuli,  as  by  wounds,  broken 
bones  ;  and  by  acrid  or  infeftious  materials ;  or  by  common 
ftimuli  on  thofe  organs,  which  have  been  fome  time  quiefccnt ; 
as  the  ufoal  light  of  the  day  inflames  the  eyes  of  thofe,  who  have 
been  confined  in  dungeons ;  and  the  warmth  of  a  common  fire 
nifTames  thofe,  who  have  been  previoufly  expofed  to  much  cold*. 

But  thefe  new  motions  are  never  generated  by  that  pain, 
which  zrifis  from  defefl  of  ftimulus,  as  from  hunger,  third, 
cold,  or  inanition^  with  afl  thofe  pains,  which  are  termed  ner- 
iRons.  Where  thefe  pains  exift,  the  motions  of  the  aflfeclcd  part 
are  Icflened  ;  and  if  inflammation  fucceeds,  it  is  in  fome  diftant 
parts  J  as  coughs  are  caufed  by  coldnefs  and  moifture  being  long 
applied  to  the  feet ;  or  it  is  in  confequence  of  the  renewal-of  the 
ftimulus,  as  of  heat  or  food,  which  excites  our  organs  into 
ftronger  a&ion  after  their  temporary  quieicence  j  as  kibed  Iieels- 
aftcr  walking  in  fnow. 

4.  But  when  thefe  new  motions  of  the  valcular  mufcles  are 
exerted  with  greater  violence,  and  thefe  veflels  are  either  elonga- 
ted toa  much  or  too  haftily,  a  new  material  is  fecreted  from  their 
extremities,  which  is  of  various  kinds  according  to  the  peculiar 
animal  morions  of  this  new  kind  of  gland,  which  fecretes  it  j 
liich  is  the  pus  lauchbile  or  common  matter,  the  variolous  mat- 
ter, venereal  matter,  catan-hous  matter,  and  many  others. 

5*.  Thefe  matters  are  the  produft  of  an  animal  procefs  $  thejr 
arc  (ecTCted  or  pro<!uced  from  the  blood  by  certain  difcafed  mo- 
^ns  of  the  extremities  of  the  blooil-veflels,  and  are  on  that  ac- 
count all  of  them  contagious  ;  for  if  a  portion  of  any  of  thefe 
is  tnmfinitted  into  the  eirculation,  or  perhaps  only  inferted  into 
die  fkin,  or  beneath  the  cuticle  of  a  heilthy  perfon,  its  ftimulus 
in  a  certain  time  produces  the  fame  kind  of  morbid  motions, by 
which  itfelf  was  produced ;  and  hence  a  fimilar  kind  is  genera- 
ted,   SecSca.  XXXIX.  6.  f. 

#W  It  is  remarkable,  that  mmy  of  thefe  contagious  matter;  are 
capabK'-  of  producing  a  fimilar  difcafe  but  once  ;  as  the  fmnll- 
pox  and  mcafies  ;  and  i  ftrppofe  this  is  true  of  all  thofe  cont.i- 
po{25  difcaft%  wfcci^arc  fj^^^taoeoufly  cured  by  nature  in  a  ccr» 

tail! 
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tain  time  \  for  if  the  body  was  capable  of  receiving  the  difcafe  a 
fecond  time,  the  patient  muft  perpetually  infcft  Inmfelf  by  the 
Very  matter,  which  he  has  him felf  produced,  and  is  lodged  abouc 
him  J  and  hence  he  could  never  become  free  from  the  difeafe. 
Something  fimilar  to  this  is  feen  in  the  fecondary  fever  of  the 
confluent  fmall-pox ;  there  is  a  great  abforption  of  variolous 
matter^  a  very  minute  part  of  which  would  give  the  genuine 
fmall-pox  to  another  perfon ;  but  here  it  only  ftimulates  the 
fyftem  into  common  fever ;  like  that  which  common  pus,  or 
any  other  acrid  material  might  occalion. 

7.  In  the  pulmonary  confumption,  where  common  matter  is 
<}aily  abforbed,  an  irritative  fever  only,  without  new  inflam- 
mation, is  generally  produced  j  which  is  terminated  like  other 
irritative  fevers  by  fweats  or  loofe  ftools.  Hence  it  does  not 
appear,  that  this  abforbed  matter  always  a(^s  as  a  contagious  ma- 
terial producing  frefh  inflammation  or  new  abfcefles.  Though 
Acre  is  reafon  to  believe,  that  the  firft  time  any  common  matter 
is  abforbed,  it  has  this  eflrefl:,but  not  the  fecond  time,  like  the 
tariolous  matter  above  mentioned. 

This  accounts  for  the  opinion,  that  the  pulmonary  cpnfump- 
tiOn  is  fometimes  infeftious,  which  opinion  was  held  by  the  an- 
cients,*and  continues  in  Italy  at  prefent  $  and  I  have  myfelf  feen 
three  or  four  inftances,  where  a  hufband  and  wife,  who  have 
ilept  together,  and  have  thus  much  received  each  othcr*s  breath, 
who  have  infe£led  each  other,  and  both  died  in  confequence  of 
dbc  original  taint  of  only  one  of  them.  This  alfp  accounts  for 
the  abfcefles  in  various  parts  of  ihe  body,  t^atare  fometimes  . 
produced  after  the  inoculated  fmall-pox  is  terminated  \  for  this 
lecond  abforption  of  variolous  matter  afts  like  common  matter, 
«hd  produces  only  irritative  fever  in  thofe  children,  whofe  confti- 
tiitkms  have  already  experienced  the  abforption  of  common  mat- 
ter J  and  inflammation  with  a  tendency  to  produce  new  abfcefles 
in  thofe,  whofe  conftitutions  have  not  experienced  the  abforp- 
dons  of  common  matter. 

It  is  probable,  that  more  certain  proofs  might  have  been  found, 
to  £bew,  that  common  matter  is  infedlious  the  fir(l  time  it  is 
abforbed,  tending  to  produce  fimilar  abfccflTes,  but  not  the  fec- 
ond time  of  its  abforption,  if  this  fubjeft  had  been  attended  to. 
S.  Thefe  contagious  difeafes  are  very  numerous,  as  the 
plague,  fmall-pox,  chicken  pox,  meafles,  fcarlet-fevcr,  pemphi- 
gus, catarrh,  chin-cough,  venereal  difeafe,  itch,  trichoma,  tinea. 
The  infeftious  material  does  not  feem  to  be  diflblved  by  the  air, 
but  only  mixed  with  it  perhaps  in  fine  powder,  which  foon  fub- 
fides  ;  fince  many  of  thefe  contagions  can  only  be  received  by 
actual  contaft  j  and  others  of  them  only  at  fmall  diftanccs  from 

the 
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the  infe^lcd  pcrfon ;  as  is  evident  from  many  pcrfolM  luvin'g 
been  near  patients  of  the  fmail-pox  without  acquiring  th^ 
difeafe. 

The  reafon,  why  many  of  thefc  difeafes  arc  received  but  Once^ 
and  others  repeatedly,  is  not  well  underftood ;  it  appears  to  me, 
that  the  conilitution  becomes  fo  accu  domed  to  the  Itimuli  of 
thcfc  infedious  materiab,  by  having  once  experienced  them, 
that  though  irritative  motions,  as  hedlic  fevers,  may  again  be 
produced  by  them,  yet  no  fenfation,  and  in  confequence  no 
general  inflammation  fucceeds ;  as  difagreeable  fmells  or  taftes 
by  habit  ceafe  to  be  perceived  *,  they  continue  indeed  to  excite 
irritative  ideas  on  the  organs  of  fenfe,  but  thefe  are  not  fucceed* 
ed  by  fen&tion* 

Tnere  are  many  irritative  motions,  which  were  at  firft  fuc* 
eeeded  by  fenfation,  but  which  by  freouent  repetition  ceafe  to  cx-^ 
cite  fenfation,  as  explained  in  Se£b.  XX.  on  Vertigo.  And,  that 
thfe  circumftance  exifts  in  refpeft  to  infe^ious  matter  appears 
from  a  known  faft ;  that  nuifes,  who  have  had  the  (malUpox,  - 
are  Uable  to  experience  fmall  ulcers  on  their  arms  by  the  contaft 
of  variolous  matter  in  lifting  their  patients  j  and  that  when  pa- 
tients, who  have  formerly  had  the  frhali-pox  have  been  inocula- 
ted in  the  arm,  a  phlegmon,  or  inflamed  fore,  has  fucceeded,  but 
no  fubfequent  fcver.  Which  (hews,  that  the  contagious  matter 
of  the  fmall-pox  has  not  loft  its  power  of  ftimulating  the  part  it 
is  applied  to,  but  that  the  general  fyftem  is  not  afFe&ed  in  con- 
fequence   See  Seftion  Xu.  7. 6.  ICIX.  10. 

9.  From  the  accounts  of  the  plague,  virulent  catarrh,  and 
putrid  dyfentery,  it  feems  uncertain,  whether  thefe  difeafes  are 
experienced  more  than  once ;  but  the  venereal  difeafe  and  itch 
are  doubtlefs  repeatedly  infefliouaj  and  as  thefe  difeafes  are 
never  cured  fpontaneoufly,  but  require  medicines,  which  z€t 
witliout  apparent  operation,  fome  have  fufpe^Ved,  that  the  con- 
tagious material  produces  (imilar  matter  rather  by  a  chemical 
change  of  the  fluids,than  by  an  animal  procefs;  and  thatthe  fpecif- 
ic  medicines  dcftroy  their  virus  by  chemically  combining  with  it. 
This  opinion  is  fuccefs  fully  cdnibatcd  by  Mr.  Hunter,  in  his 
Treatife  oi<  Venereal  Difeafe,  Part  I.  c.  1. 

But  ihis  opinion  wants  the  fupport  of  analogy,  as  there  is  no 
Imown  procefs  in  animal  bodies,  which  is  purely  chemical,  not 
even  digellion  v  nor  can  any  of  thefe  matters  be  produced  by 
chemical  proceflcs.  Add  to  this,  that  it  is  probable,  that  the 
infe£ts,  obferved  in  the  puftulcs  of  the  itch,  and  in  the  ftoolsof 
dyfcntcric  patients,  are  the  confequences,  and  not  the  caufes  of 
thefe  difeafes.  And  that  tlic  fpecific  medicines,  which, cure  the 
Itch,  and  lues  venerea,  as  brimftonc  and  naercury,  aft  only  by  in- 

creafing 
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crrcafing  the  sd>forption  of  the  matter  in  the  ulcufcles  of  thofc' 
difeafes,  and  thence  difp6fing  them  to  heal ;:  v^hich  would  other- 
wife  continue  to  fprcad. 

Why  the  renereal  difeafe^  and  itch,  :{nd  tinea,  or  fcald  head^ 
are  repeatedly  contagious,  while  thofe  contagions  attended  with 
fever  can  be  received  but  once,  feems  to  depend  on  their  being 
rather  local  difeafes  than  univerfal  ones,  and  are  hence  not  at- 
tended with  fever,  except  the  purulent  fever  in  their  laft  Itagcsj 
when  the  patient  is  deftroyed  by  them.  On  this  account  the 
whole  of  the  fyftem  does  not  become  habituated  tothefe  morbid' 
adiions,  fo  as  to  ceafe  te  be  afie£led  with  feflfation  by  a  repetition 
of  the  contagion.  Thus  the  contagious  matter  of  the  venereal 
difeafe,  and  of  the  tinea,  affeAs  the  lymphatic  glands,  as  the  in- 
guinal glands,  and  thofe  about  the  roots  of  the  hair  and  neck, 
where  it'  is  arrefted,  but  Uoes  not  feem  to  afie£i  the  blood-veflels,r 
fince  no  fever  enfues. 

Hence  it  would  appear,  that  Ack  kinds  of  contagion  are  prop-* 
^ated  not  by  means  of  the  circulation,  butby^fympathy  of  dif- 
tant  parts  with  eacbothe^;  fmce  if  a  diftant  part,  as  die  palate, 
ihould  be  excited  by  fenfitive  afTociation  into  the  fame  kind  of 
motions,  as  the  parts  originally  a£Fe£led  by  the  conta£l  of  infec- 
tious matter ;  that  diftant  part  will  produce  the  iame  kind  of 
infe^ious  matter ;  for  every  fecretion  from  the  blood  is  formed 
from  it  by  the  peculiar  motions  of  the  fine  extremities  of  the 
gland,  which  fecretes  it ;  the  various  fecreted  fluids,  as  the  bile, 
lyiva,  gaftric  juice,  not  previoufly  exifting,  ais  iiich,  in  the  blood-^ 
Tcffels. 

And  this  peculiar  fympathy  betwcenf  the  genitals  and  the 
throat,  owing  to  fenfitive  aflbciation,  appears  not  only  in  the 
produdion  of  venereal  ulcers  in  the  throat,  but  in  a  variety  of 
other  inftances,  as  in  the  mumps, in  the  hydrophobia, fome  coughs, 
ftrangulation,  the  produ£tion  of  the  beard,  change  of  voice  at 
puberty,  which  arc  further  defcribed  inGIafsIV.  i.  2.  7. 

To  evince  that  the  production  of  fuch  large  quantities  of  con- 
tagious matter,  as  are  feen  in  fome  vaf iobus  patients^  fo  as  to 
cover  the  whole  fkin  almoft  with  puftules,  docs  not  arife  from 
any  chemical  fermentation  in  the  blood,  but  that  it  is  owing  to 
morbid  motions  of  the  fine  extremities  of  the  capillaries,  or 
glands,  whether  thefe  be  ruptured  or  not,  appears  from  the  quan- 
tity of  this  matter  always  correfponding  with  the  quantity  of  the 
fever  ;  that  is,  with  the  violent  exertions  of  thofe  glinds  and' 
capillaries,  which  are  the  terminations  of  the  arterial  fyftem. 

The  tenth  of  this  theory  is  evinced  farther  by  a  circumftance 
obferved  by  Mr-  J.  Hunter,  in  his  Treatife  on  Venereal  Difeafe  j 
that  in  a  patient,   who  wafr  inoculated  for  the  fmall-pox,  and' 
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who  appeared  afterwards  to  have  been  prfvjouflf  mfef^ed  witk. 
the  meaflest  the  progrcfs  of  th^  ii|nall-pax  was.  d^yed  tiU  the 
meafles  had  run  their  courfe,  and  that  tj»eQ  the  fm^pox  wcff( 
through  its  ufual  periods. 

Two  fioiilar  ca&s  fell  under  n^y  care^  ^eh  I  fliall  bpre  re- 
Jate»  as  it  confirms  that;  of  Mr.  Hunter^  apd  cot^trihotes  to  illus- 
trate this  part  of  the  theory  of  cq^iagious  c^feafe^r  I  ll^ve  tranf- 
cnbed  the  particulars  from  a  letter  0^  Mr.  I^^htwood)  of  Y  oxal» 
the  furgeon  who  daily  attended  theni»  and  at  my  requeftj  after  I 
had  feen  them,  kept  a  kind  of  journal  of  their  cafes. 

Mifs  H.  and  Jiiits  ^  two  filler^,  the  one  about  four  apd  the 
other  about  three  years  old»  were  inoculated  Feb<  79  1791*  On^ 
the  loth  there  was  aredneis  on  both^Mrms  difcernible  by  a^lab.; 
On  the  nth  their  arms  were  fo  much  mflamed*  as  to  leave  no 
doubt  of  the  infedipn  hayi^ig  take^  plac^  On  the  lath  leiii 
appearance  of  inflammation  on  their  arms.  In  the  evening  Mifs 
L.  had  an  eruption,  which  refen^bL^d  the  mealies.  Ogtthe  13th 
the  eruption  on  Mifs  L.  was  very  full  on  the  face  and  bxaftf 
like  the  meafles,  with  conCderable  fever,  tt.was  now  known» 
that  the  meafles  were  in  a  farm  hQufe  in  the  neighbourhood* 
Mifs  U.'s  arm  lefs  inflamed  thaQ  yeft^day.  On  the  14th  Miis 
Us  fever  great,  and  the  eruption  univerfal.  The  arm  appears 
to  be  healed.  Mifs  H.*s  arm  fomewhai^  reader.  They  w€rc 
iiow  put  into  feparate  rooms.  On  the  15th  Mifs  L.'s  arnas  as 
yefl:erday.  Eruption  continues.  Mifs  H.'s  arms  have  varied 
but  little.  1 6th,  t^e  eruptions  on  Mifs  L.  are  dying  away,  her 
fever  gone.  Begins  to  have  a  little  rednefs  in  one  arm  at  thCr 
place  of  inoculation.  Mils  H.'s  armsg^t  redder,  but  (he  lv»&  no 
appearance  of  complaint,  aoth,  Mifs  L's  arms  have  advsmced 
flowly  till  this  day,  and  now  a  few  puflule^  appear.  Mifs  H.'s 
arm  has  made  little  progrefs  from  the  i6th  to  this  day,  and  now. 
(he  has  fomc  fever.  21ft,  Mifs  L.  as  yeflerday.  Mifs  H.  has 
much  inflammation,  and  an  increafe  of  th?  red  circle  on  one  arm 
to  the  fize  of  half-a-crown,  and  had  much  fever  at  night,  with 
fetid  breath.  22d,  Mifs  L.^s  puftules  continue  advancing.  Mifs 
H.^s  inflammation  of  her  arm  and  red  eircle  increafes.  A  few 
red  fpots  appear  in  different  parts  with  fome  degree  of  fever  this^ 
mprning.  23d,  Mifs  If.  has  a  larger  crop  of  puftules.  Mifs. 
H.  has  Imall  puftules  and  great  inflammation  of  her  arms,  with 
but  one  puftiUe  likely  to  fuppurate.  After  this  day  they  gradu- 
ally got  well,  and  the  pudules  difappeared. 

In  one  of  thefe  cafes  the  meafles  went  thuough  their  common, 
courfe  with  milder  fymptoms  than  ufual,  and  in  the  other  the 
meafly  contagion  feemed  juft  fufficient  to  ftop  the  progxcfs  o£ 
variolousN contagion,  but  withqiit  itfdf  throwing  tlie  conttitution 
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into  any  difoirier.  At  tht  Ibfne  time  bbth  the  meA^cs  and  fmall- 
pox  fcem  to  hare  been  rendered  ftiil^er.  Dbel  ftot  this  givie  an 
idea,  thst  if  they  were  fa^h  ittdtri^ted  at  tlfe  fafrte  time,  that 
neither  of  them  might  afle£t  the  pattern  ? 

From  thefe  e^es  I  odnMiend,  diat  the  contagious  ntatter  of 
thefe^Hfe^fes  does  not  afibAttie  contlitution  by  a  fefrmeMi^ion, 
or  chehflftil  ehang<»  of  flie  Mood,  becattfe  then  they  muft  have 
proceeded  tdg«tfifer,  atid  haVe  produced  a  third  fortietlwng,  not 
eiafaiy  ferttikt  to  eJtheif  of  them :  but  thit  they  produce  ne\(r 
Motions  of  the  ctrtSmecHis  tertninitions  of  the  Wbod-Veffeb, 
^hkhfora  titfte  pnM^eeS  daily  tHth  mcrcafing  afttvity,  fike 
feme  piMtffttis  of  f«y*f,  fill  theV  at  length  fccrctc  cfr  forth  i* 
fimtlar  poifon  by  thefc  tinnatural  Nations. 

Now  as  in  the  meafles  one  Mnd  of  unnatural  motion  talces 
place^^  artd  in  the  fmatl-peft  khothi*  kind,  it  is  ea(y  to  condeivfe, 
that  thcfedWferent  Wnd^d  df  rti6rt>td  motions  canfiot  ciift  togeth- 
ct  5  arid  therefore,  that  that  Which  has  fltft  begun  will  contitiuc 
till  the  fyftem  becomes  habituated  to  the  ftirhulus  which  occa- 
fiortsf  it,  and  has  ceafed  to  be  thrown  into  z^ioh  by  it  5  and  then 
^the  other  kind  of  ftimulos  witt  in  its  turA  produce  fever,  and 
new  kinds  of  motions  peculiar  to  itfelf. 

10.  Ott  further  confidcrhtg  the  dftlon  of  comagious  matter, 
fincc  Ae  former  part  of  this  work  wasf  fcnt  to  the  prefs  \  Where 
I  have  ftflfertfed,  m  StEt.  XXII;  4.  3.  that  it  is  probable,  that  the 
variolous  matter  is  diffiafed  through  the  blood  ;  I  prevailed  oh 
fiiy  friend  Mr.  Pbwer,  ftirgeon  at  Bofworth,  in  Leicefterftire,  to 
try,  whether  the  fmall-por  could  be  htOculated  by  ufihg  the  blood 
of  a  vanAfohs  patient  inftead  of  the  matter  from  the  puftules ; 
as  I  rfiotight  mch  an  experiment  might  throw  feme  light  at 
leaft  on  this  intercfthig  fubjeft.  The  following  is  an  extraft 
from  his  letter  ^— 

«  March  1 1,  1793.  I  inoculated  two  children,  who  had  not 
had  the  fmalP-p6Y,  with  blood  5  which  Was  taken  from  a  patient 
on  the  'fecond  day  after  the  eruption  commenced,  and  before  it 
was  completed.  And  at  th*  fame"  time  I  inoculated  myfclf  with 
Hood  ttom  the  fame  pctfon,  in  order  to  compare  the  appearances, 
which  tnight  arife  in  a  perfon  liable  to  receive  the  infeftion,  and 
in  one  not  Kable  to  receive  it.  On  the  fame  day  I  inoculated 
four  other  children -liable  to  receive  the  infeAion  with  blood 
taken  from  another  perfon  on  the  fourth  day  after  the  com- 
fitencement  of  the  eruption.  The  patientsf rom  whom  the  blood 
was  taken  had  the  difeafe  mildly,  but  had  the  moft  puftules  of 
any  I  could  feleft  from  twenty  inoculated  patients  ;  and  as 
much  of  the  blood  was  infinuated  under  the  cuticle,  as  I  could 
introduce  by  elevating  the  Ikin  vrithout  drawing  blood  j  and 

three 


TftS  DISEASES  »     Sect- XSXEDL  2.  ss. 

^saree  or  four  fuch  punfturet  wect  made  in  each  of  their  armSf 
ind  the  blood  was  ufed  in  its  £uid  ftate. 

<<  As  the  appearances  in  all  thcfe  patients,  as  well  as  in  myfelf^ 
were  fimilar>  I  fhall  only  mention  them  in  general  terms* 
March  13.  A  flight  Aibcuticular  difcolorari<m,  with  rather  a 
hvid  appearance^  widiout  foreneft  or  pain,  was  vifiUe  in  theni 
all,  as  weB  as  in  ,mf  own  hand.  tg.  The  difcoloradon  fom&« 
what  left,  without  pain^r  forenels:  Some  patients  inoculated 
on  the  fiimeday  with tariolous matter  have confiderable inflanv- 
mation.  17.  Tte  difcoloration'ig  quite  gone  in  diem  all,  and 
from  my  Qwn  hand,  a  dry  mark  only  remaining.  And  they 
were  all  inoculated  on  the  i  8th,  with  variolous  matter,  wbick 
.produced  Ae difeafc  inihem  all." 

Mt.  Power  afterwards  observes,  that,  as  the  patients  firom 
whom  the  blood  was  taken  had  the  difeafe  mildly,  it  may  he 
iiippofed,  that  though  the  contagious  matter  might  be  mixed 
with  the  blood,  it  might  ftill  be  in  too  dilute  a  ftate  to  convey 
the  infisAion  ;  but  adds  at  the  fame  time,  that  he  has  diluted 
recent  matter  with  at  leaft  five  times  its  quantity  of  vrater,  and 
which  has^iil'given  the  infection  ;  though  be  jiias  fometimes 
^lihited  it  fo  far  as  to  fail. 

The  fdlowing  experiments  were  itrftituted  at  my  rcqueft  by 
my  friend  Mr.  Hadley,  furgeon  in  Derby,  to  afccrtain  whether 
the  blood  of  a  perfon  in  the  fmall-pox  be  capable  of  communi-* 
cadng  the  difeafe,  "Experiment  i ft.  Odober  igth,  1793.  I 
took  fome  blood*  fiftJm  a  vein  in  the  arm  of  a  perfon  who  had 
Ae  fi»att-pQK,<m  the  fecond  day  of  the  eruption,  and  intrddu- 
ced  a  -fmaH-quarttity  of  it  immediately  with  the  point  of  a  lancet 
between  the  ie«rf  and  true  flcinof  the  right  arm  of  a  boy  nine 
years  old  in  two  or  three  different  places;  the  other  arm  was 
inoculated  with  variolous  matter  at  the  feme  time. 

"««  ij^th.  Thepunfturedpartsof  the  right  arm  were  furrottOd- 
ed  with  fottit  icfftec  ^^bcutic«ikr  inflammation.  20th.  The 
inflammation  more  confiderablci  with  a  flight  degree  of  itching, 
but  no  pain  upon  prefivre.  li-ft.  Upton  examining  the  arm 
this  day  #ith  a  lens,  I  found  the  infiammation  Icfc  extcttfii«<e, 
and  the  redti^fe  changing  to  a  deep  yeilow  or  orange^olour. 
22d.  Infltttfthiaiion  nearly  gone.  2^3 d.  Nothing  remained,  except 
a  flight  difciDloration  and  a  little  fcurfy  appearance  on  the  punc- 
tures. At  th^Came  tiine  the  inflarhmarion  of  the  arm  inoculated 
with  variolous  matter  was  iacrcafiog  faft,  and  he  had  rltit  difeafe 
mildly  at  the  ufual  time. 

«  Experiment  28.  I  inoculated  another  child  at  the  faine 
time  and  in  the  fame  manner,  with  blood  taken  on  the  firft  day 
^fxht  eruption^  but  a^  the  appearance  and  eflFefts  w^e  fimilar 
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^  thofc  in  the  preceding  experiment,  I  fliall  not  relate  them 
minutely. 

"  Experiment  3d.  Oftobcr  aoth.  Blood  was  taken  from  a 
perfon  who  bad  the  fmall-pox,  on  the  third  day  of  the  eruption, 
and  on  the  fixth  from  the  coiiimcncemcnt  of  the  eruptive  fever. 
I  introduced  forae  of  it  in  its  fluid  ftate  into  both  arms  of  a  boy 
feven  years  old.  ai.r'TheM  appeared  to  be  fome  inilammation 
under  the  cuticle,  where  the  punfturcs  were  made,  a  2d.  In- 
flammation moreTConfidctahle.  23d.  On  this  day  the  inflamma- 
tion was  fome  what  greater,  and  the  cuticle  rather  elevated. 

24th.  Inflammation  mucblefs^  and  only  a  brown  or  orange- 
colour  remained*  25th.  Scarcely  any  difcoloratfon  left.  On 
this  day  he  was  inoculated  with  variolous  matter,  the  progrefstrf 
the  infection  went  qo  in  Ac  uiiial  way,  and  he  had  the  fmall- 
pox  very  favourably.^ 

«  At  this  time  I  wasrequefted  to  inoculate  a  young  perfon, 
who  was  thought  to  have  had  the  fmall-pox,  but  liis  parents  were 
iiot  quite  certain  ^  in  wic  arm  I  introduced  variolous  matter,  and 
in  the  other  blood,  taken  as  in  experiment  3d.  On  the  fecond 
day  after  the  operation,  the  pun£lured  parts  were  inflamed, 
though  I  think  the  arm  in  which  I  had  inferted  variolous  mat- 
ter was  rath«r  more  fo  than  the  other.  On  the  third  the  inflam- 
maliofi  was  increaCiad,  ^nd  looked  much  the  fame  as  in  the  pre- 
ceding experimcmt.  4th«  The  iaflammatixm  was  much  dimin- 
ifhed,  and  on  the  5th  almoft  gone.  He  was  expofed  at  the  fame 
.time  to  the  natj^r^  iiifoftion,  but  has  continued  peifedriy  wdt. 

<<  I  have  frequently  obfcrved  (and  believe  moll  pradlitioneri 
havff  ^dpne  the  fame),  that  if  irariolous  matter  be  inferted  iit  the 
arm^oCa  peribn  who  ha&  previoufly  had  the  fmall-pox,  the  in- 
itamn^ai^pn.on  the  fecond  or  third  day  is  much  greater,  than  if 
they  had  iiot  had  die  difeafe,^  but  on  the  fourth  or  fifth  it  dif- 
^pears. 

«  On  the  23d  I  introduced  blood  into  the  arms  of  three  more 
chitdl^n,  taken  on  the  third  and  fourth  days  of  the  eruption. 
The  appearances  were  much  the  fame  as  mentioned  in  experi- 
ments firft  and  third.  They  were  afterwards  inoculated  with 
-variolous  matter,  and  had  the  difeafe  in  the  regular  way. 

"  The  above  experiments  were  made  with  blood  taken  from  a 
dfmaU  vein  in  the  hand  or  foot  of  three  or  four  different  patients, 
whom  I  had  at  that  time  under  inoculation.  They  were  feleft- 
ed  from  160,  as  having  the  greatefl;  number  of  puftules.  The 
part  was  wafhed  with  warm  water  before  the  blood  was  taken, 
ito  prevent  the  poflibiHty  of  any  matter  being  mixed  with  it  from 
*he  furface." 

>&hall  we  conclude  from  hence,  that  the  variolous  matter  never 
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enters  the  Uood-veffcb ;  btrt  that  the  morbid  motions  of  the  vef- 
fels  of  the  flcin  around  the  infertion  of  it  continue  to  increafe  in 
a  larger  and  larger  circle  for  fix  or  feren  days ;  that  then  their 
quantity  of  morbid  a£lion  becomes  great  enough  to  produce  a 
fercr-fit,  and  to  zScA  the  ftomach  by  afibciation  of  motions  ? 
and  finally y  diat  a  fecond  ailbciation  of  motions  is  produced  be- 

'  twecn  the  ftomach  and  the  other  parts  of  Jrfie  (kin,  inducing 
them  into  morbid  a£lton<  fimilar  to  thofc  of  the  circle  round 
the  infertion  of  the  variolous  matter?  Many  more  experiments 
and  obfervations  are  required  before  this  important  queftion  Cati 
be  fatisfaftorily  anfwercd. 

It  may  be  adduced,  that  as  the  matter  inferted  into  the  (kin  of 
the  arm  frequently  fwclls  the  lymphatic  in  the  axilla,  that  in  that 
circumftance  it  fcems  to  be  diere  arreftcd  in  its  progrefs,  and 
cannot  be  imagined  to  enter  the  blood  by  ftiat  lymphatic  gland 
till  the  fwelling  of  it  fubfidcs.  Some  other  phaenomena  of  the 
difeafc  are  more  cafily  recoircilcable  to  this  theory  of  fympathct- 
ic  motions  than  to  that  of  abfbrption  ;  as  the  time  taken  up  be- 

"  twecn  the  infertion  of  the  matter,  and  the  operation  of  it  on  the 
fyftem,  as  mentioned  above.  For  the  cirdc  around  the  infertion 
is  I'cen  to  increafe,  and  to  inflame ;  and  I  believe,  undergoes  a 
kind  of  diurnal  paroxyfm  of  torpor  and  paknefs  with  a  fucceed- 
ing  increafe  of  a£tion  and  colour,  like  a  topical  fever-fit. 
Whereas  if  the  matter  is  conceived  to  circulate  for  fix  or  feven 
days  with  the  blood,  without  producing  difoitder,  it  ought  to  be 
rendered  milder,  or  the  blood-Vcffels  more  femiiiarized  to  its* 
acrimony. 

It  i^much  cafier  to  conceive  from  this  doftrine  of  ^octated 
or  fympathetic  motions  of  diftant  parts  of  the  fvftem,  liowit 
happens,  thJ!  the  variolous  infcftion  can  be  recurred  but  once, 
as  before  explained  ;  than  by  fuppofi^ng,  that  a  change  is  efleft- 
^d  in  the  mafs  of  blood  by  any  kind  of  fermentative  proccfs. 

The  curious  circumftance  of  the  hm  contagions  of  fmall-pox 
and  meafles  not  afting  at  the  fame  time,  but  one  dF  them  rcfting 
or  fufpcnding  its  adion  till  that  of  the  other  ceafes,  may  be  much 
cafier  explained  from  fympathetic  or  afl!bciated  aftions  of  the  in- 
fefted  part  with  other  parts  of  the  fyftem,  than  it  can  from  fup- 
pofing  the  two  contagions  to  enter  the  circulation. 

The  Ikin  of  the  face  is  fubjcft  to  more  freqaent  viciffitudes  of 
heat  and  cold,  from  its  expofurc  to  the  open  air,  and  is  in  con- 
fcquence  more  liable  to  fenfitivc  aflbciation  with  the  ftomach 
than  any  other  part  of  the  fiirface  of  the  body,  becaufe  their  ac- 
tions have  been  more  frequently  thus  aflbciated.  Thus  in  a 
furfeit  from  drinking  cold  water,  when  a  perfon  is  very  hot  and 
fatigued,  an  eruption  is  liable  to  appear  on  the  face  in  confe- 
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^uence  bf  this  fyoipathy.  lat  tlie  fame  jnasuier  the  rofy  eruption 
oa  the  faces  of  clrunkards  more,  probably  artfes  from  the  fy  mpathy 
of  the  f^e  with  the  ftomach»  rathoc  than  between  the  face  and 
the  li^Tt  a$  ifi  eenerajly  fuppofed. 

This  fympathy  between  the  ftomach  and  the  flpn  of  the  face  ia 
apparen/t  in  the  eruption  of  the  fmail-pox  ;  fince,  where  the  dif- 
eafe  is  in  conGderablje  quantity^  the  eruption .  on  the  face  firft 
Atcceeds  the  fieknefs  of  the  ftomach.  In  the  natural  difeafe  the 
ftomach  feems  to  be  frequently  primarily  aft'e£bd,  cither  alone 
or  along  with  the  tonfils,  as  the  matter  fccxns  to  he  only  dlffufed 
in  the  air,  and  by  being  mixed  with  the  faiiva,  ormucu^  of  the 
tpnfils,  to  be  fwallowed  into  the  ftomach. 

After  fome  days  the  irritative  circles  of  motions  become  dit 
ordered  by  this  new  ftimulus,  which  acls  upon  the  mucous  li- 
ning of  the  ftomach  ;  and  fickncfe^  vertigo,  and  diurnal  fever 
fucceed,  Thefe  difordered  irritative  motions  become  daily  in* 
creafed  for  two  or  three  days,  and  then  by  their  increafed  a£lion 
certain  fenfitive  motions,  or  inflammation,  is  produced,  and  at 
the  ueit  cold  fit  of  fever,  when  the  ilomach  recovers  from  its 
torpor,  an  inflammation  of  the  eacternal  Qdn  is  formed  in  points 
(which  afterwards  fuppurate),  by  fcnfitive  aflbciation,  in  the 
fame  manner  as  a  cough  is  produced  in  confequence  of  expofmg 
the  feet. to  cold,  asdelcribcd  in  Seft.  XXV.  i.  1.  and  Ciafs  IV. 
2.  I.  7.  If  the  inoculated  fki^  of  the  arm,  as  far  as  it  appears 
inflamed,  was  to  be  cut  out,  or  dedroyed  by  caufl,ic,  before  the 
fevei:  conmienced,  as  fuppofe  on  ihe  fourth  day  after  inoculation^ 
would  this  prevent  the  difeafe  ?  as  It  is  fuppofed  to  prevent  the 
hydrophobia.  « 

III.  I.  "Where  the  liew  vellels,  and  enlarged  old  ones,  which 
cofiditute  inflammation,  are  not  fo  hailily  diliended^as  to  burll^ 
and  form  a  new  kind  9f  gland  for  the  fecretion  of  matter,  as 
above  mentioned  »  if  fuch  ciacmp fiances  happen  as  diminilh  the 
painful  fenfation,  the  tendency  to  growth  ceafes,,aijd  by  and  by 
an  abforption  commences,  not  only  of  the  fuperabundant  quan- 
tity of  fluids  depoflted  in  the  inflamed  part,  but  of  the  folids 
likewife,  and  this  eveii  of  the  harded  kind. 

Thus  during  the  growth  of  the  fecond  fet  of  teeth  in  children, 
the  roots  of  the  fird  ict  are  totally  abforbed,  till  at  length  noth- 
ing of  them  remains  but  the  crown ;  though  a  few  weeks  before, 
if  they  arc  drawn  immaturely,  their  roots  are  fourivl  complete. 
Similar  to  this  Mr.  Hunter  has  obfcrved,  that  \^ hoi e  a  dead 
piece  of  bone  is  to  exfv^llate,  or  to  feparate  frcD)  a  living  one, 
the  dead  part  dries  nut  putrefy,  but  remains  perfeflly  found, 
while  the  furface  of  the  living  part  of  the  bone,  which  is  in  con- 
tact with  the  dead  part,   becomes  abforb^d^  and  thus  efieds  its 
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feparation.  Med.  Giminexit.  £diid>.  V.  i.  425.  In  the  fame 
manner  the  calcareous  matter  of  gouty  concpetions^  the  coagula^ 
ble  lymph  depofitedon  inflamed  membranes  in  rheumatifm  and 
extravafated  blood  become  abforbed ;  which  are  ail  as  fohd  and  as 
indiilbluble  materials  asthe  new  veflTels  produced  in  inflammation. 

This  abforption  of  the  new  vefTeis  and  depofited  fluids  of  in- 
flamed parts  is  called  refolution  :  it  is  produced  by  firft  uGng' 
fuch  internal  means  as  decreafe  the  pain  of  the  part,  and  in  con* 
fequence  its  newmotionsi  as  repeated  bleeding,  cathartics,  dilu- 
ent potations,  and  warm  bath. 

After  the  vefTcls  arc  thus  emptied,  and  the  abforption  of  the 
new  vciTels  and  depofited  fluids  is  evidently  begun,  it  is  much- 
promoted  by  Simulating  the  part  externally  by  folutions  of  lead, 
or  other  metals,  and  internally  by  the  bark,  and  fmall  dofes  of 
opium.  Hence  when  an  ophthalmy  begins  to  become  paler, 
any  acrid  eye  water,  as  a  folution  of  fix  grains  of  wliite  vitriol, 
in  an  ounce  of  water,  haftens  the  abforption,  and  clears  the  eye 
in  a  very  fhort  time.  But  the  fame  application  ufed  a  few  days 
^ner  would  have  increafed  the  inflammation.  Hence  aftev 
evacuation  opium  in  fmall  dofes  may  contribute  to  promote  the 
abforption  of  fluids  depofited  on  the  brain,  as  obferved  by  Mr. 
Bromfield  in  his  treatife  of  furgery. 

2.  Where  an  abfcefs  is  formed  by  the  rupture  of  thcfe  new 
Tcflels,  the  violence  of  inflammation  ceafes,  and  a  new  gland 
feparates  a  material  called  pus :  at  the  fame  time  a.  lefs  degree 
of  inflammation  produces  new  veflcls  called  vulgarly  proud 
fiefh ;  which,  if  no  bandage  confines  its  growth,  nor  any  other 
circuyftance  promotes  abforption  in  the  wound,  would  rife  to  a 
great  height  above  the  ufual  fize  of  the  part. 

Hence  the  art  of  healing  ulcers  coniiils  in  producing  a  ten- 
dency to  abforption  in  the  wound  greater  than  the  depofition. 
Thus  when  an  ill-conditioned  ulcer  feparates  a  copious  and  thin- 
difcharge,  by  the  ufe  of  any  ftimulus,  as  of  falts  of  lead,  or  mer- 
cury, or  copper  externally  applied,  the  difcharge  become^  dimin- 
iihed  in  quantity,  and  becomes  thicker,  as  the  thinner  parts  are 
iirft  abforbed. 

To  which  in  ulcerations  of  the  lungs,  and  in  fomc  catarrhs,  a 
pertinacious  abftinence  from  fluids  has  been  recommended,  as 
well  as  in  dropfies,  and  diabetes,  which  in  the  former  as  well  as 
in  the  latter,  may  have  a  tendency  to  increafe  abforption  from- 
the  affefted  parts,  and  may  thus  be  moderately  employed  with. 
advantage  ;  but  may  have  a  dangerous  tendency  if  ufed  to  an 
extreme,  by  inducing  too  great  thirft,  and  confequent  fever  or 
inflammation.  Lower  dc  Catarrliis.  Davidfon.  on  Pulmonary 
^yflem,     Rollo  on  Diabetes. 
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But  npihitg  fo  much  contributes  to  increafe  the  abfoiption  in 
a  wound  as  covering  the  whole  limb  above  the  fore  with  a  band- 
age, which  fhould  be  fpread  with  fome  plafteri  as  with  emp}afi 
trum  de  nlinio,  to  prevent  it  from  flipping.  By  this  artificial 
dghtn^fs  of  die  Ikin,  the  arterial  pulfatioQS  z€t  with  double  thai 
ufual  power  in  promoting  ithe  afcending  current  of  the  fluid  in 
the  valvular  lymphatics^ 

Internally  the  abforprion  from  ulcers  (hould  be  promoted  firlV 
by  evacuation,  then  by  opium,  bark,  mercury,  fted. 

3.  Where  the  inflammation  proceeds  with  greater  violence^ 
or  rapiditv,  that  is,  when  by  the  painful  fenfation  a  more  inordi- 
nate activity  of  the  organ  is  produced,  and  by  this  great  a£tivity 
an  additional  quantity  of  painful  fenfation  follows  in  an  ihcreafing^ 
ratio,  till  the  whole  oif  the  lenforial  power,  or  fpirit  of  animation^ 
in  die  part  becomes  exhautted,  a  mortificadon  enfues,  as  in  a 
carbunde,  in  inflammations  of  the  bowels,  in  the  extremities  o( 
old  people,  or  in  the  limbs  of  thofe  who  are  brought  near  ^ 
fire  after  having  been  much  benumbed  with  cold.  And  from 
hence  it  appears,  why  weak  people  arc  more  fubje£i  to  mortifi* 
cadon  than  ftrong  ones,  and  why  in  weak  perfons  lefs  pain  will 

}>roduce  mortification,  namely,  becaufe  the  fenforial  power  is- 
boner  exhaufted  by  aiiy  excefs  of  adiivity.  I  remember  feeing- 
a  gendeman  who  had  the  preceding  day  travelled  two  ftages  in 
a  diaife  with  wkat  be  termed  a  bearable  pain  in  his  bowels; 
which  when  I  (aw  him  had  ceafed  rather  fuddenly,  and  without 
a  paflTage  through  him  \  his  pulfe  was  then  weak,  though  not 
very  quick ;  but  as  nothing  which  he  fwallowed  would  continue 
in  his  ftomach  many  minutes,  I  concluded  that  the  bowel  was 
mordfied  y  he  died  on  the  next  day.  It  is  ufual  for  padents 
finking  under  the  fmall-pox  with  mordfied  puftules>  and  with 
purple  fpots  intermixed,  to  complain  of  no  pain,  but  to  fay  they 
are  pretty  well  to  the  laft  moment. 


Recapitulation,       '^ 

IV.  When  the  modons  of  any  part  of  the  fyiiem,  in  confer 
quenoe  of  previous  torpor,  are  pierformed  with  more  energy 
than  in  the  irritative  fevers,  a  difagreeable  fenladon  is  producec^ 
and  new  actions  of  fome  part  of  the  fyftem  commence  in  con- 
fequence  of  this  fenfation  conjointly  with  the  irritation :  which 
modons  conftitute  inflammation.  If  the  fever  be  attended  with 
a  ftrong  pulfe,  as  in  pkurify,  or  rheumatifm,  it  is  termed  fyno-: 
cha  fenfidva  or  fenfitive  fever  with  ftrong  pulfe  ^  whidi  i^  ufu- 
aUy  termed  inflammatory   fever.     If  it  be  attended  with  weak 
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pulfe,  it  is  termed  typhus  fenfitivus,  or  fenfitivc  fever  with  weak 
pulfe,  or  typhus  gravior,  or  putrid  malignant  fever. 

The  fynocha  fenfitiva,  or  fenfitive  fever  with  ftrong  pulfe^  is 
generally  attended  with  fome  topical  inflammation,  as  in  perip- 
neumonyi  hepatitis,  and  is  accompanied  with  much  cbagulaUe 
lymph,  or  fize;  which  rifes  to  the  furface  of  the  bloody  when 
taken  into  a  bafin,  as  it  cools  y  and  which  is  believed  to  be  die 
increafed  mucous  fecretion  from  the  coats  of  the  arteries,  infpif- 
fated  by  a  greater  abforption  of  its  aqueous  and  faline  part,  and 
perhaps  changed  by  its  delay  in  the  circulation. 

The  typhus  fenfitivus,  or  fenfitive  fever  with  weak  pulfe,  is 
frequently  attended  with  delirium,  which  is  caufed  by  the  de- 
ficiency of  the  quantity  of  fenforial  power,  and  with  variety  of 
cutaneous  eruptions. 

Inflammation  is  caufed  by  the  pains  occafioned  by  excefs  of 
aftion,  and  not  by  thofe  pains  which  are  occafioned  by  defe£l  of 
a£lion.  Thefe  morbid  aftions,  which  are  thus  produced  by  two 
fenforial  powers,  viz.  by  irritation  and  fenfation,  fecrete  new 
living  fibres,  which  elongate  the  old  vefllels,  or  form  new  ones, 
and  at  the  fame  time  much  heat  is  evolved  from  thefe  combina- 
tions. By  the  rupture  of  thefe  veflels,  or  by  a  new  conftruclion 
of  their  apertures,  purulent  matters  are  fecreted  of  various  kinds ; 
which  are  infedlious  the  firft  time  they  are  applied  to  the  flcin  ' 
beneath  the  cuticle,  or  fwallowed  with  the  faliva  into  the  ftom- 
ach.  This  contagion  a£ls  not  by  its  being  abforbed  into  the 
circulation,  but  by  the  fympathies,  or  aflbciated  aftions,  between 
the  part  firft  ftimulated  by  the  contagious  matter  and  the  other 
parts  of  the  fyftem.  'Thus  in  the  natural  fmall-pox  the  conta- 
gion is  fwallowed  with  the  faliva,  and  by  its  ftimulus  inflames  the 
ftomach  ;  this  variolous  inflammation  of  the  ftomach  increafcs 
every  day,  like  the  circle  round  the  punfture  of  an  inoculated 
arm,  till  it  becomes  great  enough  to  diforder  the  circles  of  irrita- 
tive and  fenfitive  motions,  and  thus  produces  fever-fits,  with 
ficknefs  and  vomiting.  Laftly,  after  the  cold  paroxyfm,  or  fit 
of  torpor,  of  the  ftomach  has  increafed  for  two  or  three  fuccef- 
five  days,  an  inflammation  of  the  (kin  commences  in  points  *, 
which  generally  firft  appear  upon  the  face,  as  the  aflbciated  ac- 
tions between  the  fkin  of  the  face  and  that  of  the  ftomach  have 
been  more  frequently  exerted  together  than  thofe  of  any  other 
parts  of  the  external  furface. 

Contagions  matters,  as  thofe  of  the  meafles  and  fmall-pox,  do 
not  aft  upon  the  fjrftem  at  the  fame  time  ;  but  the  progrcfe  of 
that  which  was  laft  received  is  delayed,  till  the  adiion  of  the  for- 
mer infeftion  ceafes.  All  kinds  of  matter,  even  that  from  com- 
mon ulcers,  are  probably  contagioiis  the  firft  time  they  are  in- 
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ferted  beneath  the  cuticle  or  fwallowed  into  the  ftomach ;  that 
is,  as  they  were  formed  by  certain  nK>rbid  a£lions  of  the  ex-* 
tremities  of  the  veflcis,  they  have  the  power  to  excite  fimilar 
morbid  anions  in  the  extremities  of  other  vefle]s»  to  which  they 
are  ap]died  ;  and  thefe  by  fympathy,  o^  afibciations  of  motion^ 
excite  fimilar  morbid  actions  in  diftant  parts  of  the  fyftem»  with- 
out entering  the  circulation  j  and  hence  the  blood  of  a  patient 
in  the  fmall-pox  will  not  give  that  difeafe  by  inoculation  to  others* 
When  the  new  fibres  or  vefTele  become  again  abforbed  into 
the  circulation,  the  inflammation  ceafes ;  which  is  promoted, 
after  lufficient  evacuations,  by  external  ilimulants  and  bandages : 
but  where  the  adtion  of  the  vefiels  is  very  great,  x  mortification 
of  the  partis  liable  to  enfue,  owing  to  the  exhauftion  of  fenfori- 
al  power  $  which  however  occurs  in  weak  people  without  much 
pain,  and  without  very  violent  previous  inflanmiation ;  and,  like 
partial  paralyfis,  may  be  efteemed  one  mode  of  natural  death 
lof  qM  people,  a  part  dying  before  the  whole. 


SECT. 
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SECT.      XXXIV. 

DisEAsi^  or  yOLITIO^. 

i.   I.  VbRiion  defined.      Motions  termed  involuntary  ofe  caufedhf 

volition.     De/ires  oppojed  to  each  other.     Deliberation.     Afs  ^e- 

tnveen  tnvo  iay-coeif.      $aliva  fivallowed  a^ainA  onifs  de/lre. 

Voluntary  rnotions  dijlin^uified from  thofe  ajUbaate4  v^iih  fenfitive 

motions.     2.  Pains  from  ei^eefs^  ajidfrom  defeB  of  motion.     No 

pain  is  felt  during  vehement  voluntary  exertion  ;   as  in  coljifits  of 

hgue,  lahur-pains^  frangury^  tenefniusy  vomitings  refllejffnefs  in 

fevers^  convuj/bn  of  q  toounded  mufcle.     3 .  Of  holding  the  breath 

andfcreaming  in  pain  ;  "^vhy  fioine  and  dogs  cry  out  m  pain,  and 

notfheep  and  horfes.     Of  grinning  and  biting  in  pain  ;  v/hy  mad 

animals  bite  others.     4.  I^ileptic  convuljions  explained,  vjhy  the 

fits  begin  with  quivering  of  the  under  jaw,  biting  the  tongue,  and 

fetting  the  teeth  ;  why  the  convulfive  motions  are  alternately  relax^ 

ed. .,  The  phenomenon  of  laughter  explained.      Why  children  can^ 

not  tickle  themfelves.       How  fome  have  died  from  immoderate 

laughter.     5.  Of  cataleptic  J^afms,  of  the  locked  jaw,  of  painful 

cramps.     6.  Syncope  explained.       Why  no  external  objeEls  are 

perceived  in  fyncope.     7.  Of palfy  and  apoplexy  from  violent  exer'^ 

tions.     Cafe  of  Mrs.  Scot.     From  dancing,  fcating,  fwimming. 

Cafe  of  Mr.  Naime.     Why  palfies  are  not  always  immediately 

preceded  by  violent  exertions.      Palfy  ond  epilepfy  from  difeafed 

livers.     Why  the  right  arm   more  frequently  paralytic  tha^  the 

left.     How  paralytic  limbs  regain  their  motions.     II.  Difeafes  of 

the  fenfual  motions  from  excefs  or  defeB  of  voluntary  exertion. 

1,  Madnefs-     2.  Diflingui/hed from  delirium      3.   Why  man- 

bind  mort  liabU  to  infanity  than  brutes.       Sufpicion.       Want  of 

fhame,andf:fciinniinefs.     5.  They  bear  cold,  hunger,  and  fatigue. 

Charles  Xli.  rf  Sweden.     6.  Pleafurable  delirium,  and  infanity. 

Child  riding  on  a  J] ich.     Pains  of  martyrdom  not  felt,     ^.  Drop^ 

fy*     %.  Infamrtmtim  cured  by  infanity.     III.   I.  Pain  relieved 

by  reverie.     Reverie  is  an  exertion  of  voluntary  andfenfitive  mo^ 

tims.      2.  Cafe  of  reverie.     ^  Lady  fuppofed  to  have  two  fouls. 

4.  Methods  of  relieving  pain. 

I.  I.  Before  we  commence  this  Scftion  on  Difeafed  VoU 
untary  Motions,  it  may  be  neccffary  to  premife,  that  the  word 
volition  IS  not  ufcd  in  this  work  exaclljr  in  its  common  accepta- 
tion. Volition  is  laid  in  ScQion  V.  to  bear  the  fame  analogy  to 
defirc  and  averfion,  which  fenfation  does  to  pleafure  and  pain. 
Aod  hence  that,  when  defire  or  averfion  produces  any  adion  of 
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the  mufcular  fibres,  or  of  the  organs  of  fci^e>  it  is  termed  voli- 
tion ;  and  the  aftions  produced  in  confequence  ai^e  termed  vol- 
untary aftioiM.  Whence  it  appears,  that  motions  of  our  miit 
cies  or  ideas  may  be  produced  iu  confequeftce  of  deiire  or  aver- 
fion  without  our  having  the  power  to  prevent  them,  and  yet  thefe 
motions  may  be  termed  vohmtary,  according  to  our  definition  of 
the  vi'ord  ;  though  in  common  language  they  would  be  called 
involuntary. 

The  objedsof  de(ire  «nd  ^verfion  are  generally  at  a  diftance, 
\i4ieretts  thofe  of  pleafure  and  pain  are  in^mediatoly  a<^tiig  upon 
our  organs.  Hence,  before  dcfitc  or  averfion  is  exerted,  fo  as 
to  cairie  any  anions,  there  is  generally  tii^  for  detiberation  ; 
^hich  coufifts  in  difcovering  the  means  to  obtain  the  objed  of 
defire,  or  to  avoid  the  objeft  of  averfion ;  or  ih  examining  the 

.  good  or  bad  confequences,  which  may  refult  from  tbem.  In 
ihis  cafe  it  is  evident,   that  we  have  a  power  to  dday  the  pro- 

.  pofcd  adion,  or  to  perform  it ;  and  this  power  of  chooOng, 
whether  we  Ihall  a£l  or  not,  is  in  connnon  language  expre&d 
by  the  word  volition,  or  wi^l.  Whereas  in  this  work  the  word 
▼oKtion  means  fimply  the  adlive  ftate  of  the  feoforial  faculty  in 
producing  motion  in  confequencc  of  defire  or  averfion:  whether 
we  have  the  power  of  reftraiiung  that  a£Hon,  or  not  j  that  is, 
wheAer  we  exert  any  anions  in  confequence  oif  oppofite  defires 
or  averfions  or  not. 

For  if  the  obfeAs  of  defire  or  averfion  are  prefent,  tiiere  is  no 
neceflky  to  inveftigate  or  compare  the  meanr  of  obtainkig  them, 
nor  do  we  always  deliberate  about  their  confequences ;  that  is, 
no  deliberation  necefTarily  intervenes,  and  in  confequence  ibe 
power  of  choofing  to  aft  or  not  is  not  exerted.  It  is  probable, 
that  this  two-fold  ufe  of  the  word  voHcion  in  all  languages  ha& 
confounded  the  noetap^yficians,  who  have  difputed  about  free 
will  and  neceffity.  Whereas  from  the  above  analyfis  it  would 
appear,  ^t  during  our  ileep,  we  ufe  no  voluntary  exertions  at 
all ;  and  in  our  waking  hours,  that  they  are  the  confequence  of 
defire  or  averfion. 

To-  will  is  to  aft  in  confequence  of  defire  ;    but  to  defire ' 
means  to  defire  fomething,  even  if-that  ibmetbing  be  only  to  be- 
come free  from  the  pain,  which  caufcs  the  defire  ^  for  to  defire 
nothing  is  not  to  defire ;  the  word  defire,  therefore,  includes 
both  the  aftion  and  the  objeft  or  motive ;  for  the  objeft  and 
motive  of  defire  are  the  fame  thing.    Hence  to  defire  without  an  * 
objeft,  that  is,  without  a  motive,  is  a  folecifm  in  language.    As 
?f  one  fliould  aflc,  if  you  could  eat  without  food,  or  breathe 
witliout  air. 
From  this  account  of  volition  it  appears,  that  coavulfions  of 
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the  niurdes,  as  in  epileptic  fits,  may  in  the  common  (bnfeof  that 
word  be  termed  involuntary ;  becaufe  no  deliberation  is  interpo- 
^  fed  between  the  defirc  or  averfion  and  the  (^oniequent  a^Hon  , 
but  in  the  fenfc  of  the  word,  as  above  defined,  they  belong  to  the 
clafs  of  voluntary  motions,  as  delivered  in  Vol.  I.  CWs  IIL 
If  this  ufe  of  the  word  be  difcordant  to  the  car  of  the  reader^ 
the  term  morbid  voluntary  motions,  or  motions  in  confequence 
of  averfion,  may  be  fubftituted  in  its  (lead. 

If  a  perfon  has  »  defire  to  be  cured  of  the  ague,  and  has  at  the 
fame  timean  averfion  (or  contrary  defire)  to  fwallowing  an  ounce 
of  Peruvian  bark  ^  he  balances  defire  againft  defire,  or  averfion 
againfli  averfion;  and  thus  he  acquires  the  power  of.  choofing, 
which  is  the  common  acceptation  of  the  word  wiUing.  But  in 
the  cold  fit  of  ague,  after  having  difcovered  that  the  a£l  of 
fliuddering,  or  exerting  the  fubciuaneous  mufcles,  relieves  the 
pain  of  cold  ;  he  immediately  exerts  this  afl  of  volition,  and 
ftudders,  as  (bon  as  the  pain  and  confequent  averfion  return^ 
without  any'  detiheration  intervening  ;  yet  is  this  ad,  as  well  as 
that  of  fwallowing  an  ounce  of  the  bark,  caufed  by  volition  ;  and 
that  even  though  he  endeavours  in  vain  to  prevent  it  by  a  weab- 
er  contrary  volition.  This  recalls  to  our  minds  the  ftory  of  thd 
hungry  afs  between  two  hay*ftacks,  where  the  two  defires  are 
fuppofed  fo  exa£lly  to  counteract  each  other,  that  he  goes  to 
neither  of  the  ftacks,  but  periflies  by  want.  Now  as  two  equal 
and  oppofite  defires  are  thus  fuppofed  to  balance  each  other» 
and  prevent  all  action,  it  follows,  that  if  one  of  thefe  hay-ftacks 
was  fuddenly  removed,  the  afs-  would  irrefiftibly  be  hurried  to 
^  other,  which  in  the  common  uie  of  the  word  might  be  call- 
ed an  involuntary  a£l  \  but  which,  in  our  acceptation  of  it, 
would  be  clafled  amongfl:  voluntary  a£lions,  as  above  explained.  . 

Hence  to  deliberate  is  to  con^arc  oppofing  defires  or  aver- 
fions,  and  that  which  is  the  moil  interefling  at  length  prevails, 
and  produces  a£lion.  Similar  to  this,  where  two  pains  oppofe 
each  other,  the  ftronger  or  more  intereding  one  produces  ac- 
tion ;  as  in  pleurify  the  pain  from  fufibcation  would  produce 
cxpanfion  of  the  Ixings,  but  the  pain  occafioned  by  extending 
the  inflamed  membrane,  which  lines  the  cheft,  oppofes  this  exr 
panfion,.and  one  or  the  other  alternately  prevails. 

When  any  one  moves  his  hand  quickly  near  another  perfon's 
cyes^  the  eyelids  inftantly  clofe  ;  this  a&  in  common  language 
18  termed  involuntary,  as  we  have  not  time  to  deliberate  en:  to 
exert  any  contrary  defire  or  averfion,  but  in  this  work  it  would 
be  termed  a  voluntary  a£t,  becaufe  it  is  caufed  by  the  faculty  of 
volition,  and  after  a  few  trials  the  niftitation  can  be  prevented 
by  a  contrary  or  oppofing  volition. 

The 
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The  power  of  oppofing  volitions  is  beft  exemplified  in  the 
ftory  of  Mutius  Scaevola,  who  is  faid  to  have  thruft  his  hand 
into  the  fire  before  Porcenna,  and  to  have  fuffered  it  to  be  Gon« 
fumed  for  having  failed  him  in  his  attempt  on  the  life  of  that 
general.  Here  the  averfion  for  the  lofs  of  fame,  or  the  unfatis- 
fied  defire  to  ferve  his  country,  the  too  prevalent  enthufiafms  at 
that  time,  were  more  powerful  than  the  defire  of  withdrawing 
his  hand,  which  mud  be  occafioned  b^  the  pais  of  combuftiou  ^ 
of  thefe  oppofing  voUtions 

VIncit  amor  patrue,  laudumque  immeiifa  cupido. 

If  any  one  is  told  not  to  fwallow  his  faliva  for  a  minute,  he 
foon  fwallows  it  contrary  to  his  will,  in  the  common  fenfe  of  tha:t 
word  5  but  this  alfo  is  a  voluntary  a£iion,  as  it  is  performed  by 
the  faculty  of  volition,  and  is  thus  to  be  underdood.  When 
the  power  of  volitioh  is  exerted  on  ^ny  of  our  fenfes,  they  be- 
come more  acute,  ts  in  our  attempts. to  hear  fmall  noifes  in  the 
night.  As  explained  in  Section  XIX.  6.  Hence  by  our  atten- 
tion to  the  fauces  from  our  defire  not  to  fwallow  our  faliva  ; 
the  fauces  become  more  fenfible  i  and  the  ftimulus  of  the  fali- 
va is  followed  by  greater  fenfation,  and  confequent  de  fire  of 
fwallowing  it.  So  that  the  defire  or  volition  in  confequence  of 
the  increafed  fenfation  of  the  faliva  is  niore  powerful,  than  the 
previous  defire  not  to  fwallow  it.  See  Vol.  I.  Deglutitio  in- 
vita.  In  the  fame  manner  if  a  moded  man  wiihes  not  to  want 
to  make  water,  when  he  is  confined  with  ladies  in  a  coach  or  an 
aflembly-room  j  that  very  acl  of  volition  induces  the  circum- 
ftance,  which  he  wiflies  to  avoid,  as  above  explained  ^  Infomuch 
that  I  once  faw  a  partial  iulanity,  which  might  be  called  a  vol- 
untary diabetes,  which  was  occafioned  by  the  fear  (and  confe- 
quent averfion)  of  not  being  able  to  make  water  at  all. 

It  is  further  neceflary  to  obferve  here,  to  prevent  any  confu- 
fion  of  voluntary,  with  fcnfitive,  or  affbciate  motions,  that  in  afl 
the  inftances  of  violent  efforts  to  relieve  pain,  thofe  efibi  ts  are 
at'firft  voluntary  exertions  ;  but  after  they  have  been  frequent- 
ly repeated  for  the  purpofe  of  relieving  certaia  pains,  they  be- 
come aflbciated  with  thofe  pains,  and  ceafe  at  thofe  times  to  be 
lubfervient  to  the  will  j  as  in  coughing,  fneezing,  and  (Irangu- 
Ty.  Of  thefe  motions  thofe  which  contribute  to  remove  or  dif- 
lodge^the  ofiending  caufc,  as  the  aftions  of  the  abdominal  muf- 
clcs  hi  parturition  or  in  vomiting,  though  they  were  originally 
excited  by  volition,  are  in  this  work  termed  fenCtive  motions^ 
but  thofe  aftions  of  the  mufcles  or  organs  of  fenfe,  which  do 
not  contribute  to  remove  the  ofFt^nding  caufe,  as  in  general  con- 
irulfions  or  in  madneis,  are  in  this  w  ork  termed  vduntarv 
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tloHR,  or  mottoiie  in  confeqeeaee  of  averfioiii  though  in  commDti 
language  they  are  calied  involuntary  ones.  Thofe  fenfitive  un- 
reftrainable  atf^ions,  which  contribute  to  remove  the  caofe  o( 
pain  are  unifotmly  and  invariably  exerted,  as  in  coughing  or 
fneezing  ;  but  thofe  motions  which  ^e  exerted  in  coiifeqjuence 
of  averfion  without  contributing  to  remove  the  painful  caufe^but 
only  to  prevetit  the  fenfation  of  it^  as  in  epileptic  or  cataleptic 
fits,  arc  not  uniformly  and  invariably  exerted,  but  change  from 
one  fet  of  mufcles  to  another,  as  will  be  further  explained  > 
and  may  by  this  criterion  alfo  be  diftinguifticd  from  the  former. 

At  the  fame  time  thofe  motions,  which  are  excited  by  per- 
petual ftimulus,  or  by  aflbciation  with  each  other,  or  immedi- 
ately by  pleafurable  or  painful  fenfation,  may  properly  be  tetm- 
ed  involuntary  motions,  as  thofe  of  the  heart  and  arteries  ;  as 
the  faculty  of  volition  feldom  afFe<f\'s  tKofe,  except  when  it  exift» 
in  unnatural  quantity,  as  in  maniacal  people, 

2.  It  was  obfervcd  in  Seftion  XIV.  on  the  Ptoduflion  of 
Ideas,  th»t  thofe  parts  of  the  fyftem,  which  are  ufually  termed 
the  organs  of  fenfe,  are  liable  to  be  excited  into  pain  by  the  cx- 
cefs  of  the  flimulus  of  thofe  objefts,  wliich  are  by  nature  adap- 
ted to  a<Fc£l  them  ;  as  of  too  great  light,  found,  or  preflure.  But 
that  thcfe  organs  receive  no  pain  from  the  defeft  or  abfence  of 
tKefe  ftimali,  as  in  darknefs  or  filence.  But  that  our  other  or- 
gans of  perception,  which  have  generally  been  called  appetites, 
as  of  hunger,  third,  want  of  heat,  want  of  frefl-i  air,  are  liable  to 
be  afTecled  with  pain  by  the  defedl,  as  well  as  by  the  excefs  of 
their  appropriated  (limuli. 

This  excefs  or  defeat  of  flimulus  is  however  to  beconGdered' 
only  as  the  remote  caufe  of  the  pain,  the  immediate  caufe  being 
the  excefs  or  defeft  of  the  natural  aftion  of  the  affefted^  part, 
according  to  Se£l.  IV.  5.  Hence  all  the  pains  of  the  body  may 
be  divided  into  thofe  from  excefs  of  motion,  aiKi  thofe  from  dc- 
feft  of  motion,  which  di(lin£lion  is  of  great  iniportance  in  the 
knowledge  and  the  cure  of  many  difeafes.  For  as  the  pains- 
from  the  excefs  of  motion  either  gradually  fubfide,  or  are  in 
general  fucceeded  by  inflammation  j  fo  thofe  from  defe£t  of 
motion  either  gradually  fubfide,  or  are  in  general  fucceeded*  by" 
convulfion,  or  madnefs.  Thefe  pains  arc  eafily  diftinguifhable 
from  each  other  by  this  circumftance,  that  the  former  are  attend- 
ed with  heat  of  the  pained  part,  or  of  the  whole  body  j  where- 
as the  lartcr  exiil  without  increafe  of  heat  in  the  pained  part, 
and  are  generally  attended  with  coldnefs  of  the  extremities  of 
the  body  ;  which  is  the  true  criterion  of  what  have  been  caHed 
nervous  pains. 

Thus  when  any  acrid  material,  as  fnuff  or  lime^  falls  into  the 
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eye»  pain  and  inflammation  and  heat  are  prodi^ed  from  the  ex'^ 
ccfs  of  ftimulus  ;  but  violent  hunger,  hemierania,  or  the  clavus 
hyftericus,  are  attended  with  coldnefs  of  the  extremities,  and  de- 
fe£l  of  circulation.  When  we  are  expofed  to  great  cold,  the 
pain  we  experience  from  the  deficiency  of  heat  is  attended  with 
a  quiefcence  of  the  motions  of  the  vafcular  fyftem  ;  fo  that  no 
inflammation  is  produced,  but  a  great  deGre  of  heat,  and  a  trem- 
ulous motion  of  the  fubcutaneous  mufcles^  which  is  properly  a 
convulfion  in  confequeuce  of  thU  pain  from  defeft  of  the  ftimu- 
lus of  heat. 

It  was  before  mentioned,  that  as  fenfotion  confifts  in  certain 
movements  of  the  fenforium,  beginning  at  fomc  of  the  extremi- 
ties of  it,  and  propagated  to  the  central  parts  of  it  •,  fo  volition 
confifts  of  certain  other  movements  of  the  fenforium,  commenc- 
ing in  the  central  parts  of  it,  and  propagated  to  fome  of  its  extremi- 
ties. This  idea  of  thefe  two  great  po^trers  of  motion  in  the  ani- 
mal machine  is  confirmed  from  observing,  that  they  never  exift 
in  a  great  degree  or  univerfally  at  the  fame  time  5  for  while  we 
ftrongly  exert  our  voluntary  motions,  we  ceafe  to  feel  the  paina 
or  uneafineffes,  which  occafioned  us  to  exert  them. 

Hence  during  the  time  of  fighting  with  fifts  or  fwords  no 
pain  is  felt  by  the  combatants,  till  «h*ey  ceafe  to  exert  thcmfelves. 
Thus  in  the  beginning  of  ague-fits  the  painful  fenfation  of  cold 
is  diminiihed,  while  the  patient  exerts  himfelf  in  the  fliivering 
and  gnafhing  of  his  teeth.  He  then  ceafes  to  exert  himfelf,  and 
the  pain  of  cold  return?  j  and  he  is  thus  perpetually  induced 
to  reiterate  thefe  exertions,  from  which  he  experiences  a  tempo- 
rary relief.  The  fame  occurs  in  labour-pains,  the  exertion  of 
the  parturient  woman  relieves  the  violence  of  the  pains  for  a 
time,  which  recur  again  foon  after  Die  has  ecafed  to  ufe  thofc 
exertions.  ,  The  fame  is  true  in  many  other  painful  difeafes,  as 
in  the  ftrangury,  tenefnms,  and  the  eflx>rts  of  vomiting  ;  all 
thefe  difagrecable  fenfations  are  diminifhed  or  removed  for  a 
time  bv  the  various  exertions  they  occafion,  aiid  recur  alternately 
with  thoie  exertions. 

The  reftleflhefs  in  fome  fevers  is  an  almoft  perpetual  exertion 
of  this  kind,  excited  to  relieve  fome  difagrecable  lenfations  ;  the 
reciprocal  oppofite  exertions  of  a  wounded  worm,  the  alternate 
emprofthotonos  and  opifthotonos  of  fome  fpafmodic  difeafes,  and 
the  intervals  of  all  convulfions,  from  whatever  caufe,  fcem  Fo  be 
owing  to  this  circumftance  of  the  laws  of  animation  ;  that  great 
or  univerfal  exertion  cannot  exift  at  the  fame  time  with  great 
or  univerfal  fenfation,  though  they  can  exift  reciprocally  j  which 
is  probably  refolvabic  into  the  more  general  law,  that  the  whole 
fenforial  power  being  expended  in  one  mode  of  exertion,  therf 
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is  none  to  fpare  fir  any  other.    Whence  fyncope,  or  temporary 
apoplexy,  fuccceds  to  epileptic  convulCons. 

3.  Hence  wlien  any  violent  pain  afflicts  us,  of  which  we  can 
neither  avoid  nor  remove  the  caufe^  we  foon  learn  to  endeavour 
to  alleviate  it,  by  exerting  fome  violent  voluntary  efFort,  as  men- 
tioned above  ;  and  are  naturally  induced  to  ufe  thofe  mufcles 
for  this  purpofe,  which  have  been  in  the  early  periods  of  our 
lives  moft  frequently  or  moft  powerfully  exerted. 

Now  the  firft  mufcles,  which  infants  ufe  mod  frequently,  are 
thofe  of  refpiration  ;  and  on  this  account  we  gain  a  habit  of 
holding  our  breath,  at  the  fame  time  that  we  ufe  great  effi)rta 
to  exclude  it,  for  this  purpofe  of  alleviating  unavoidable  pain  ; 
or  wc  prefs  out  our  breath  through  a  fmall  aperture  of  the 
larynx,  and  fcream  violently,  when  the  pain  is  greater  than  is 
rehevable  by  the  former  mode  of  exertion.  Thus  children 
fcream  to  relieve  any  pain  either  of  body  or  mind^  as  from 
anger,  or  fear  of  bebg  beaten. 

Hence  it  is'curious  to  obferve,  that  thofe  animals,  who  have 
more  frequently  exerted  their  mufcles  of  refpiration  violently, 
as  in  talking, barking,  or  grunting,  as  children,  dogs,  hogs,  fcream 
much  more,  when  they  are*  in  pain,  than  thofe  other  animals, 
who  utb  little  or  no  language  in  their  common  modes  of  life  ; 
as  horfes,  fheep,  and  cows. 

'  The  next  moft  frequent  or  moft  powerful  efforts,  which  in- 
fants are  firft  tempted  to  produce,  are  thofe  with  the  mufcles  in 
biting  hard  fubftances  ;  indeed  the  exertion  of  thcfe  mufcles  is 
very  powerful  in  common  maftication,  as  appears  from  the  pain 
we  receive,  if  a  bit  of  bone  is  unexpeftedly  found  amongft  out 
fofter  food  ;  and  further  appears  from  their  afting  to  fo  great 
mechanical  difadvantage,  particularly  when  we  bite  with  the  in- 
cifores,  or  canine  teeth  ;  which  arc  ^rft  formed,  and  thence  arc 
firft  ufed  to  violent  exertion. 

Hence  when  a  perfon  is  in  great  pain,  the  caufe  of  which  he 
cannot  remove,  he  fets  his  teeth  firmly  together,  or  bites  fome 
fubftance  between  them  with  great  vehemence,  as  another 
mode  of  violent  exertion  to  produce  a  temporary  relief.  Thus 
we  have  a  proverb  where  no  help  can  be  had  in  pain,  «  to  grin 
and  abide  5*'  and  the  tortures  of  hell  are  faid  to  be  attended  with 
"  gnafliiiig  of  teeth." 

Hence  in  violent  fpafmodic  pains  I  have  feen  people  bite  not 
only  their  tongues,  but  their  arms  or  fingers,  or  thofe  of  the  at- 
tendants, or  any  objeft  which  was  near  them  •,  and  alfo  ftrifce, 
pinch,  or  tear,  others  or  tlicmfelves,  particularly  the  part  of 
their  own  body,  which  is  painful  at  the  time.  Soldiers,  who 
die  of  painful  wounds  in  battle,  are  faid    in  Homer  to  bite  the 
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ground.  Thus  alfo  in  the  bdlon,  or  colica  fatumina,  the  pa- 
tients are  faid  to  bite  their  own  flefli,  and  dogs  in  this'difeafe  to 
bite  up  the  ground  they  lie  upon.  It  is  probable  that  the  great 
endeavours  to  bite  in  mad  dogs,  and  the  violence  of  other  mad 
animals,  are  owing  to  the  fame  caufe. 

4.  If  the  efforts  of  our  voluntary  motions  arc  exerted  with 
ftill  greater  energy  for  the  relief  of  fome  difagreeable  fenfation, 
convulfions  are  produced  ;  as  the  various  kinds  of  eptlepfy,  and 
in  fomehyfteric  paroxyfms.  In  all  thefe  difeafes  a  pain  or  difa^ 
greeable  fenfation  is  produced,  frequently  by  worms,  or  acidity 
in  the  bowels,  or  by  a  difeafed  nerve  in  the  fide,  or  head,  or  by 
the  pain  of  a  difeafed  liver. 

In  fome  conCtitutions  a  more  intolerable  degree  of  pain  is 
produced  in  fome  part  at  a  diftance  from  the  caufe  by  fenfitive 
aflbciation,  as  before  explained  j  thefe  pains  in  fuch  conilitutions 
arife  to  fo  great  a  degree,  that  I  verily  believe  no  artificial  tor- 
tures could  equal  fome,  which  I  have  witneffed  i  and  am  confi- 
dent life  would  not  have  long  been  preferved,  unlefs  they  had 
]i>een  foon  diminiflied  or  removed  by  the  unive^fal  convuliion  of 
the  voluntary  motions,  or  by  temporary  cjadpefs. 

In  fome  of  the  unfortunate  patients  I  have  obfervcd,  the  pain 
has  rifen  to  an  inezprefhble  degree,  as  above  defcribed,  before 
the  convulfions  have  fupervened;  ^pd  which  were  preceded  by 
fcreaming,  and  grinning ;  in  others,  as  in  the  common  epilepfy, 
theconvulfioi^has  immediately  fucceeded  the  commencement  of 
^e  difagreeable  fenfatiohs ;  and  as  a  ftupor  frequently  fucceeds 
the  conv)^fions,  they  only  feemed  to  remember  mat  a  pain  at  the 
ftomach  preceded  the  fit,  or  fome  other  uneafy  feel ;  or  more 
frequently  retained  1^0  memory  at  all  of  the  immediate  caufe  of 
die  paroxyfm.  But  even  in  this  kind  of  epilepfy,  where  the  pa- 
tient does  not  rccoUcSt  any  preceding  pain,  the  paroxyfms  gen- 
erally are  preceded  by  a  quivering  motion  of  the  under  jaw, 
with  a  biting  of  the  tongue ;  the  teeth  afterwards  become  preff«> 
^d  together  with  vehemence,  and  the  eyes  are  then  convulfed, 
)»efore  the  commencement  oiF  th^  univerfal  convulfion  ^  which 
are  all  efforts  to  relieve  pain. 

The  reafon  why  thefe  coQvulfive  motions  are  alternately  exerted 
fmd  remitted  was  mentioned  above,  and  in  SeGt.  Zu.  i.  3* 
when  the  exertions  are  fuch  as  give  a  temporary  reUef  to  the 
pain,  which  excites  them^  they  ceafe  for  a  time,  till  the  pain  is 
;»gain  perceived  ^  and  then  new  exertions  are  produced  for  its 
relief.  We  fee  daily  examples  of  this  in  the  loud  reiterated 
bughter  of  fome  people ;  the  pleafurable  fenfation,  which  ex- 
cites this  laughter,  arifes  for  a  time  fo  high  as  to  change  its  name 
;^id  become  painful :  the  convulfive  motions  of  the  refpiratory 
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mufclcs  rcKcve  the  pain  for  a  timr ;  wc  are,  however,  unwil- 
ling to  lofc  the  picafurc,  and  prefcntljr  put  a  flop  to  this  exer- 
tion, and  immediately  the  pleafure  recurs,  and  again  as  inflantly 
rifcs  into  pain.  All  of  us  have  felt  the  pain  of  immoderate 
laughter  5  children  have  been  tickled  into  convulfions  of  the 
whole  body;  and  others  have  died  in  the  aft  of  laughing; 
probably  fron^  a  paralyfis  fucceeding  the  long  continued  ^ftions 
of  the  mufcles  of  refpiration. 

Hence  we  learn  the  reafon,  why  children,  who  are  fo  eafily 
excited  to  laugh  by  the  tickling  of  other  people's  fingers,  cannot 
tickle  themfclves  into'Iaughter.  The  cxertion'of  their  hands  in 
the  endeavour  to  tickle  themfelves  prevents  the  neceflity  of  any 
exertion  of  the  refpiratory  mufcles  to  relieve  the  excefs  of  pleaf- 
urable  afTeftion.     See  5eft.  XVII.  3.  5. 

Chryfippus  is  recorded  to  hayc  died  laughing,  when  an  afs 
was  invited  to  fup  with  him.  The  fitoe  is  related  of  one  of  the 
popes,  who,  when  he  was  ill,  faw  a  tame  monkey  at  his  bed-fide 
put  on  the  holy  tiara.     Hall.  Phyf.  T.  III.  p.  306.' 

There  are  inftances  of  cpilcpfy  being  produced  by  laughing 
recorded  by  Van  Swieten,  T.  lU.  402  and  308.  And  it  is  well 
known,  that  many  people  have  died  infiantaneoufly  firom  the 
painful  ^xcefs  of  joy,  which  probably  might  have  been  prevent- 
ed by  the  exertions  of  laughter. 

Every  combinatidKi  'pf  ideas,  which  we  attend  to,  occafion$ 
pain  or  pleafure ;  tnofe  which  occafion  pleafure,  furniOi  either 
focial  or  felfifli  pleafure,  either  malicious  or  friendly,  or  lafcivi- 
ous,  or  fublime  pleafure ;  that' is,  they  give  us  pleafure  mixed 
with  other  emotions,  of  they  give  us  unmixed  pleafure,  without 
occafion ing  any  other  emotibns  or  exertions  at  the  fame  time. 
This  unmixed  pleafurcf  if  it  be  great,  becomes  painful,  like  all 
other  animal  motions  from  ftimuli  of  every  kind ;  and  if  no 
other  exertions  are  occafioned  at  the  fame  tim^,  we  ufe  the  ex- 
ertion of  laughter  to  relieve  this  pain.  Hence  laughter  is  occa- 
fioned by  fuch  wit  as  excites  fimply  pleafure  without  any  other 
emotion,  fuch  as  pity,  love,  reverence.  For  fublime  ideas  are 
mixed  with  admiration,  beautiful  ones  with  love,  new  ones  with 
iurprife ;  and  thefe  exertions  of  our  ideas  prevent  the  aftion  of 
laughter  from  being  neceflary  to  relieve  the  painful  pleafure 
above  defcribed.  Whence  laughable  wit  confifts  of  frivolous 
ideas,  without  connexions  of  any  confequence,  fuch  as  puns  on 
words,  or  on  phrafes,  incongruous  junftions  of  ideas ;  on  which 
account  laughter  is  (o  frequent  in  children. 

Unmixed  pleafure  lefs  than  that,  which  Caufes  laughter,  caufes 
ileep,  as  in  finging  children  to  fleep,  or  in  flight  intoxication  from 
inrine  or  food,    ^ee  tieft.  XVIII.  I2* 
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5.  If  the  pains,  or  difagreeable  fenfations,  above  drfcribcd  do 
not  obtain  a  temporary  relief  from  thefe  convulfivc  exertions  of 
the  mufcles,  thofc  convulfive  exertions  continue  without  rcmil^ 
iion,  and  one  kind  of  catalepfy  is  produced.  Thus  when  a  nerve 
or  tendon  produces  great  pain  by  its  being  inflamed  or  woui^fccd^ 
the  patient  fets  his  teeth  firmly  together,  and  grins  violently,  to 
diminiih  the  pain  ;  and  if  the  pain  is  not  relieved  by  this  exer- 
tion, no  relaxation  of  the  maxillary  mufcl^  takes  place,  as  in 
the  convulfions  above  defcribed,  but  the  jaws  remain  firmly 
fixed  together.  This  locked  jaw  is  the  moft  frequent  inftance 
of  cataleptic  fpafm,  becaufe  we  arc  more  inclined  to  exert  the 
mufcles  fubfervient  to  maftication  from  their  early  obedience  to 
violent  efforts  of  volition. 

But  in  the  cafe  related  in  Seft.  XIX.  on  Reverie,  the  catalep- 
tic lady  had  pain  in  her  upper  teeth  ;  and  prefling  one  of  her 
hands  vehemently  againft  her  cheek  bone  to  diminifh  this  pain, 
it  remained  in  that  attitude  for  about  half  an  hour  twice  a  day, 
till  the  painful  paroxyfm  was  over.  ^ 

I  have  this  very  day  fcen  a  young  lady  ip  this  difeafe,  (with 
which  flie  has  frequently  been  afflicted  ;)  flie  began  toJay  with 
violent  pain  (hooting  from  one  fide  of  the  forehead  to  the  occi- 
put, and  after  various  druggies  lay  on  the  bed  with  her  fingers 
and  wrifts  bent  and  (liff  for  about  two  hours ;  in  other  refpe^ 
Ihe  feemed  in  a  fyncope  with  a  natural  pulfe.  She  then  had  in- 
tervals of  pain  and  of  fpafm,  and  took  three  grains  of  opium 
every  hour  till  {he  had  taken  nine  grains,  before  the  pains  and 
fpa(m  ceafed. 

There  is,  however,  another  fpecies  of  fixed  fpafm,  which  dif- 
fers from  the  former,  as  the  pain  exifts  in  the  contra£led  mufcle, 
and  would  feem  rather  to  be  the  confequence  than  the  caufe  of 
the  contra^on,  as  in  the  cramp  in  the  calf  of  the  leg,  and  in 
many  other  parts  of  the  body. 

In  thefe  fpafms  it  (hould  feem,  that  the  mufcle  itfelf  is  firft 
thrown  into  contradion  by  fomc  difagreeable  fenfation,  as  of 
cold  ;  and  that  then  the  violent  pain  is  produced  by  the  great 
contra£tion  of  the  mufcular  fibres  extending  its  own  tendons, 
which  are  faid  to  be  fenCbleto  eztenfion  only  j  and  is  further 
explained  in  Scft.  XVIII.  15. 

6.  Many  inftances  have  been  given  in  this  work,  where  after 
violent  motions  excited  by  irritation,  the  organ  has  become  qui- 
efcent  to  lefs,  and  even  to  the  great  irritation,  which  induced  it 
into  violent  motion ;  as  after  looking  long  at  the  fun  or  any 
bright  colour,  they  ceJfe  to  be  fcen ;  and  after  removing  from 
bright  day-light  into  a  gloomy  room,  the  eye  cannot  at  firft  per- 
ceive the  obje£ls,  which  ftimulate  it  lefs.    Similar  to  this  is  thcv 

fyncope. 


^  nutter 
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which  fucceeds  after  the  violent  exertions  of  our  voU 
motions,  as  after  epileptic  fits»  for  the  power  of  volitioa 
acli  in  this  cnfc  as  the  ftimulus  in  the  other.  This  fyncope  is  a 
If^porary  palfy,  or  apoplexy,  which  ceafes  after  a  time,  the  muf-» 
f^kwecovering  their  power  of  being  excited  into  aflion  by  the 
efforts  o(  volition ;  as  the  eye  in  the  circumftange,  above  men* 
tioned  recovers  in  a  little  time  its  power  of  feeing  obje£ls  in  si 
gloomy  room ;  which  were  inviCble  immediately  after  coming 
out  of  a  ilronger  light.  This  is  owing  to  an  accumulation  of 
ienforial  power  di^ng  the  inaction  of  thofe  fibres,  which  were 
before  accuftomed  to  perpetual  exertions,  as  explained  in  Se6i. 
XII.  7..  I.  A  flighter  degree  of  this  difeafe  is  experienced  by 
every  one  after  great  fatigue,  when  the  mufcles  gain  fuch  inabili-» 
ty  to  further  aflion,  that  we  are  obliged  to  reft  them  for  a  while, 
or  to  fummon  a  greater  ppwer  of  volition  to  continue  their 
motions. 

In  all  the  fyncopes,  which  I  have  feen  induced  after  convul- 
live  fits,  the  pulfe  has  continued  natural,  though  the  organs  of 
icnfe,  as  well  as  the  locomotive  mufcles,  have  ceafed  to  perform 
their  fuh^lions ;  for  it  is  neceiTary  for  the  perception  of  objedisj 
that  thp  external  organs  of  fenfe  (hould  be  properly  excited  by 
the  voluntary  power,  as  the  eye-lids  muft  be  open,  and  perhaps 
the  mufcles  of  the  eye  put  into  a£lion  to  diflend,  and  thence 
give  greater  pellucidity  to  the  cornea,  which  in  fyncope,  as  in 
death,  appears  flat  and  lefs  tranfparent.  The  tympanum  of  the 
ear  alfo  feems  to  requite  a  voluntary  exertion  of  its  mufcles,  to 
gain  its  due  tenlion,  and  it  is  probable  the  other  external  organs 
of  fenfe  require  a  fimilar  voluntary  exertion  to  adapt  them  to 
the  diflind  perception  of  obje£ls.  Hence  in  fyncope  as  in  fleep» 
as  the  power  of  volition  is  fufpejjded,  no  external  objedls  are 
perceived.  See  Se£l.  XVIII.  5.  During  the  time  which  the 
patient  lies  in  a  fainting  fit,  tne  fpirit  of  animation  becomes  ac-< 
cumulated ;  and  hence  the  mufcies  in  a  while  become  irritable 
by  their  ufual  ftimulation,  and  the  fainting  fit  ceafes*  See  Se£l. 
XII.  7.  I. 

7.  If  the  exertion  of  the  voluntary  motions  has  been  ftill  more 
energetic,  the  quiefcence,  which  fucceeds,  is  fo  complete,  that 
they  cannot  again  be  excited  into  adition  by  the  efforts  of  the 
will.  In  this  manner  the  palfy,  and  Apoplexy  (which  is  an  uni- 
verfal  palfy)  are  frequently  produced  after  convulfionsi  or  other 
violent  exertions  ;  of  this  I  ihall  add  a  few  inftances. 

Platnerus  mentions  fome,  who  have  died  apople£tic  from  vio^ 
lent  exertions  in  dancing  i  and  Dr.  Mead,  in  his  efiay  on  Poi- 
fonsi  records  a  patient  in  the  hydrophobia,  who  at   one  effort 
broke  the  cords  which  bound  him,  and  at  the  fame  iaftant  ex- 
pired* 
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piTcd.  And  It  is  probable,  that  thofe,  who  hav^  expired  from 
immoderate  laughter,  have  died  from  this  paralyfis  confcquent 
to  violent  exertion.  Mrs.  Scott  of  Stafford  was  walking  in  her 
garden  in  perfeft  health  with  her  ncighbotir  Mrs.  — — ;  the  lat- 
ter accidentally  fcU  into  a  muddy  rivulet,  and  tried  in  vaia  to 
difengage  herfclf  bjr  the  afliftance  of  Mrs.  Scott's  hand.  Mrs. 
Scott  exerted  her  utmoft  power  for  many  minutes,  firft  to  aflift 
her  friend,  and  next  to  prevent  herfelf  from  being  pulled  into 
the  morafs,  as  her  diftrcBcd  companion  would  not  difengage 
her  hand.  After  other  affiftance  was  procured  by  their  united 
fcreams,  Mrs.  Scott  walked  to  a  chair  about  twenty  yards  from 
die  brook,  and  was  *  fei^ed  with  an  apopledic  ftroke :  whick 
continued  many  days,  and  terminated  in  a  total  lofs  of  her  right 
arm,  and  her  fpeech  ;  neither  of  which  (he  ever  after  perfeSif 
recovered. 

It  is  faid,  that  many  people  in  Holland  have  died  after  (katmg 
too  long  or  too  violently  on  their  frozen  canals ;  it  is  probable 
die  death  of  thefe,  and  of  others,  who  have  died  fuddenly  'm 
fwimming,  has  been  owing  to  this  great  qniefccnce  or  paralyfis^ 
which  has  fucceeded  very  violent  exertions,  added  to  the  con- 
comitant cold,  which  has  had  greater  efibfl  after  the  ftiffin^er^ 
had  been  heated  andexhiufted  by  previous  exercife. 

I  remember  a  jroung  man  of  the  name  of  Naime  at  Cambxidg^ 
teho  luralking  on  the  edge  of  a  barge  fell  into  the  river.  His 
couGn  and  fellow-ftudent  of  the  fame  name,  knowing  the  other 
coxild  not  fwim,  plunged  into  the  water  after  him,  caught  him 
by  his  clothes,  and  approaching  the  bank  by  a  vehement  exertion 
propelled  him  fafe  to  the  land,  but  diat  inftant,  feized,  as  was 
foppofed,  by  the  cramp,  or  paralyfis,  ixink  to  rife  no  more.  The 
reafon  why  die  cramp  of  die  nnufeles,  which  compofe  the  calf 
of  die  leg,  18  fo  liable  to  afeft  fwimmers,  is,  becanfe  thefe  muf- 
des  have  very  weak  antagonifts,  and  are  in  walking  generally 
etengated  again  after  their  contraftion  by  die  weight  of  the  body 
on  the  ball  of  the  toe,  whidi  is  very  much  greater  tha»  the  re- 
liftance  of  the  water  in  Twimmitig.    See  Se^ion  XVIII.  1 5. 

It  docs  not  fblbw  drat  'every  apoplc£Kc  or  paralytic  attack  is 
immediately  preceded  by  vehement  exertion ;  die  quicfceficc, 
which  fucceeds  exerrion,  and  which  is  not  fo  great  as  to  be  term- 
ed paralyfis,  frequcndy  recurs  afterwards  at  certain  periods  ; 
and  by  other  caufes  of  quiefcence,  occurring  with  thofe  periodf, 
as  was  explained  in  treating  of  the  paroxyfms  of  intermitting 
fevers ;  the  quiefcence  at  length  becomes  fo  great  as  to  be  in- 
capable of  again  being  removed  by  the  efforts  of  volition,  and 
complete  paralyfis  is  formed.     SeeSedion  XXXII.  3.  2. 

Many  of  die  paralytic  patients,  whom  I  have  fcen,  have  evi- 
dently 


336  DISEASES         Sect.  XXXIV.  2.  t. 

dendy  had  difeafed  livers  from  the  too  frequent  potation  of 
fpirltuous  liquors  ^  fome  of  them  have  had  the  gutta  rofea  on 
their  faces  and  breads ;  which  has  in  fome  degree  receded  either 
fpontaneoufly^  or  by  the  ufe  of  external  remedies,  and  the  para^ 
lytic  ftroke  has  fucceeded ;  and  as  in  feveral  perfons,  who  have 
drunk  much  vinous  fpirits,  I  have  obferved  epileptic  fits  to  com- 
mence at  about  forty  or  fifty  years  of  age,  without  any  heredita^ 
ry  taint»  from  the  fUmulus,  as  I  believed,  of  a  difeafed  liver  ;  I 
was  induced  to  aferibe  many  paralvtic  cafes  to  the  fame  fource ; 
which  were  not  evidently  the  efie^  of  age>  or  of  unacquired  de- 
-bility.  And  the  account  given  before  of  dropfies,  which  very 
frequently  are  owing  to  a  paralyfis  of  the  abforbcnt  fyftem,  and 
are  generally  attendant  on  free  drinkers  of  f^irituous  liquorsy 
confirmed  me  in  this  opinion. 

The  difagreeable  irritation  of  a  difeafed  liver  produces  exer- 
tions and  confequent  quiefcence ;  thefe  by  the  accidental  con- 
currence of  other  caufes  of  quiefcence,  as  cold,  folar  or  lunar 
periods,  inanition,  the  want  of  their  uftial  portion  of  fptrit  of 
wine,  at  length  produces  paralyfis. 

This  is  further  confirmed  by  obferving,  that  the  mufcles,  we 
mod  frequently,  or  moft  powerfully  exert,  are  moft  liable  to 
palfy  ;  as  thofe  of  the  voice  and  of  articulation,  and  of  thofe 
paralytics  which  I  have  feen,  a  much  greater  proportion  have 
loft  the  ufe  of  their  right  arm  i  which  is  fo  much  more  gener- 
ally exerted  than  the  left. 

X  cannot  difmifs  this  fubje£l  without  obferving,  that  after  a 
paralytic  ftroke,  if  the  vital  powers  are  not  much  injured,  th« 
patient  has  all  the  movements  of  the  afie£ted  limb  to  learn  over 
again,  juft  as  in  early  infancy  \  the  limb  is  firft  moved  by  the 
irritation  of  its  mufcles,  as  in  itretching,  (of  wliich  a  cafe  was 
related  in  Sedion  VII.  1.  3.)  or  by  the  cleftric  concuflion  5 
afterwards  it  becomes  obedient  to  fenfation,  as  in  violent  danger 
or  fear ;  and  laftly,  the  mufcles  become  again  afibciated  with 
volition,  and  gradually  acquire  their  ufual  habits  of  acting  to- 
gether. 

Another  phenomenon  in  palGes  is,  that  when  the  limbs  of  one 
fide  are  difabled,  thofe  of  the  other  are  in  perpetual  motion. 
This  can  only  be  explained  from  conceiving  that  the  power  of 
motion,  whatever  it  is,  or  wherever  it  refides,  and  which  is  capa- 
ble of  being  exhaufted  by  fatigue,  and  accumulated  in  reft,  is 
now  lefs  expended,  whilft  one  half  of  tbe  body  is  incapable  of 
receiving  its  ufual  proportion  of  it,  and  is  hence  derived  with 
greater  eafe  or  in  greater  abundance  into  the  limbs,  which  re- 
main unaffefled. 

n.  i.  The  excefs  or  defeat  of  voluntary  exertion  produces 

fimilar 
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fimitar  efFe<^s  upon  the  fenfiial  motion^,  or  ideas  of  the  mind,  as 
thofe  already  metitioned  upon  the  muftuhr  fibres.  Thus  whcrt 
Uny  vi6tent  pain,  arifing  from  the  defcft  of  fomc  peculiar  ftimu- 
lu8,  exifts  either  in  the  mufcutar  or  fenfual  fyftems  of  fibres,  and 
vMch  cannot  be  removed  by  acquiring  the  defective  ftimulus  ; 
as  in  fome  coriftitutions  convulfioris  of  the  mufcles  are  produced 
to  procure  a  temporary  relief,  fo  in  other  conftitutions  vehement 
voluntary  ^ertions  of  the  idests  of  the  mind  ate  produced  for 
the  fame  frtlrpofe ;  for  duiring  tiits  exertion,  like  that  of  the  muf- 
ctes,  the  pain  eifhef  vaniihcs  or  is  diminiflied  :'  this  violent  ex«* 
ertion  corfftitut^s  madfiefs  ;  atnd  iri  many  cafes  I  have  feen  the 
frtadnefs  take  place,  and  the  convulfions  ceafe,  and  reciprocally 
Hie  madnefs  eeafe,  axid  th^  cOnvulfions  fupervene.     See  Se6lion[ 

III-  5-  «• 

.  2.  Madrtefs  is  diftingiiifhable  from'  dc^lirium,  as  in  the  latter 

tiiH  padenft  knows  not  the  place  whef e  he  refides,  nor  the  pei*- 
lond  6f  his  friends  or  att^dants,  nor  is  confcious  of  any  e^fternal 
dbffe^s^  except  Vrhen  fpokcli  to  witH  a  louder  voice,  or  ftimu- 
lated  witb  unufual  forcie^  and  even  then  he  foon  relapfes  into  a 
ftate  of  inafttention  t6  ever^  thing  about  him.  Whilft  in  the 
former  he  h  perfeftly  fenfible  t6  every  thing  etternal,  but  has 
die  volttntairy  pibwenf  of  his  mfnd  ihtenfely  exerted  on  fome  par- 
ticUlat  obje£l  of  his  defirtf  or  aVeffion,  he  harbours  in  hitf 
thoughts  a  fufpicion  of  all  mankind,  left  they  (hould  counteract 
his  defigns ;  and  while  he  keeps  his  intentions,  and  the  motives 
of  hia  a£lions  profoundly  iecret  ^  he  is  perpetually  ftudying  the 
means  of  acquiring  the  obje£l  of  his  wifb,  or  ol  preventing  or 
revenging  the  injuries  he  fafpefl^. 

3,  A  late  French  philofopher,  Mr.  Helvetitts,  h^  deduced  al- 
moit  all  our  actions  from  this  principle  of  their  relieving  u3 
firom  the  ennui  or  tsedium  vitae  j  and  true  it  is,  that  our  defircs 
or  averfions  are  the  motives  of  all  our  voluntary  adions  ^  and 
human  nature  feems  to  elccd  other  animals  in  the  more  facile 
life  of  this  voluntary  power,  and  on  that  account  is  more  liable 
to  infanity  than  other  animals.  But  in  mania  this  violent  exer- 
tion of  volition  is  expended  On  miftaken  obje^s,  and  would  not 
be  relieved,  though  we  were  to  gain  or  efcape  the  objefts,  that 
excite  it.  Thus  I  have  feen  two  inftances  of  madmen,  who  con-« 
ceived  that  tbey  had  the  itch,  and  feveral  have  believed  they  had 
the  venereal  infedion,  without  in  reality  having  a  fymptom  of 
cither  of  them.  They  have  been  perpetually  thinking  upon  this 
fubjed,  and  fome  of  them  were  in  vain  iaiivated  with  diefign  of 
convincing  them  to  the  contrary. 

4*  In  die  minds  of  mad  people  thofe  volitions  alone  exift, 
which  are  umnixed  with  (cn&tion ;  immoderate  fufpicion  is 

Vol.  L  •  XJ  y  generally 
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generally  the  firft  fymptom,  and  want  of  (hame,  and  want  d 
delicacy  about  cleanlinefs.  Sufpicion  is  a  Toluntary  exertion  ot 
the  mind  arifing  front  the  pain  of  fear,  which  ik  is  exerted  to 
relieve  :  fliame  is  the  name  of  a  peculiar  difagreeable  fenfation* 
fee  Fable  of  the  Bees,  and  delicacy  about  cleanfinels  arifes  from* 
another  difagreeable  fenfation.  And  therefore  arc  not  found  iai 
the  minds  of  maniacs,  wlrich  are  enjoyed  foleW  in  voluntary 
exertions.  Hence  the  moft  modeft  women  in  this  difeafe  walk 
jfiakcd  -amongft  men  without  any  kind  of  concern,  ufc  obfcene 
difcourfe,  and  have  no  delicacy  about  their  natural  evacuations* 
*  5.  Nor  are  maniacal  people  more  attentive  to  their  natural 
appetites,  or  to  the  irritations  which  furround  them,  except  as  far 
as  may  refpeft  their  fufpicions  or  defigns ;  for  the  violent  and 
perpetual  exertions  of  their  voluntary  powers  of  mind  prevent 
their  perception  of  almoft  every  other  objeft,  either  of  irritation 
or  of  fenfation.  Hence  it  is  that  they  bear  cold,  hunger,  and  fai- 
tigue,  with  much  greater  pertinacity  than  in  their  fober  hours,  and 
are  lefs  injured  by  them  in  refped  to  their  general  health.  Thu» 
it  is  aflerted  by  hiftorians,  that  Charles  the  Twelfth  of  Sweden 
flept  on  the  fnow,  wrapped  only  in  his  cloak,  at  the  fiege  of 
Fredcrickftad,  and  bore  extremes  of  cold  and  hunger,  and  fatigue^ 
under  which  numbers  of  his  fokiiers  periflied  *,  becaufe  the  kic^ 
was  infane  with  ambition,  but  the  feldier  had  no  ftich  powerfut 
ftimulus  to  preferve  his  fyftem  from  debility  and  death. 

6.  Betides  the  infanities  arifing  from  exertions  in  confequence 
of  pain,  there  is  alfo  a  pleafurable  infanity,  as  well  as  a  pleafura- 
ble  delirium  ;  as  the  infanity  of  perfonal  vanity,  and  that  of  re-*  * 
ligious  fanaticifm.  When  agreeable  ideas  excite  into  nation  the 
fenforial  pow^r  of  fenfation,  and  this  again  cauies  other  trains' of 
agreeable  ideas,  a  conftant  itream  of  pleafurable  ideas  fucceeds^^ 
and  produces  pleafurable  delirium.  So  when  the  fenforial  power 
of  volition  excites  agreeable  ideas,  and  the  pleafure  thus  produ-r 
ccd  excites  more  volition  in  its  turn,  a  conftant  flow  erf  agreear 
ble  voluntary  ideas  fucceeds ;  which  when  thu»  exerted  in  the 
extreme  conllitutes  infanity. 

Thus  when  our  mufcular  aflicms  are  excited  by  our  fenfatioas^ 
of  pleafure,  it  is  termed  play  j  when  they  are  excited  by  our 
volition,  it  is  termed  work  5  and  the  former  of  thefe  is  attended 
with  lefs  fatigue,  becaufe  die  mufcular  adions  in  pky  produce  . 
in  their  turn  more  pleafurable  fenfation  ;  which  again  has  the* 
property  of  producing  more  mufcular  adion.  An  s^reeable  ia- 
Itance  of  this  I  faw  this  morning.  A  little  boy,  who  was  tired 
with  walking,  ben;p;ed  of  his  papa  to  carry  hira.  "  Here,"  fays, 
the  reverend  doftor,  <*  ride  upon  my  gold-headed  cane  j*'  and 
the  pleafed  child,  putting  it  between  his.  legs,  gallopped  away; 

•  with 
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¥nAi  delight,  and  complained  no  more  of  his  fatigue.  Here  the 
aid  of  another  fenforial  power,  that  of  pleafurabk  feiifation,  fu- 
|ieradded  vigour  to  the  exertion  of  exhaufted  vblition.  Which 
{Conld  otherwife  ^nly  have  been  excited  by  additional  pain,  as  by 
the  l^lh  of  flavcry.  On  this  account  where  the  whole  fenforial 
l^wer  has  been  exerted  on  the  contcmphtion  of  the  promifed 
joys  of  heaven,  the  faints  of  all  perfecuted  religious  have  borne 
jdie  tortures  of  martyrdom  with  other  wife  unaccountable  firmnefs,  , 

7.  There  are  fomc  difeafes,  which  obtain  at  leaft  a  temporary 
felief  from  the  exertions  of  infanity ;  many  inftances  of  dropfies 
being  thus  for  a  time  cured  ate  recorded.  An  elderly  woman 
labouring  with  afcites  I  twice  faw  relieved  for  fome  weeks  by 
•infanity,  the  dropfy  ceafed  for  feveral  weeks,  and  recurred  again 
alternating  with  the  infanity.  A  man  afHi£bed  with  difficult  ref- 
piration  on  lying  down,  with  very  irregular  pulfe,'  and  oedema- 
fous  legs,  whom  I  faw  this  day,  has  for  above  a  week  been  much 
^relieved  in  refpe<^  to  all  thofe  fymptoms  by  the  acceflion  of  in- 
sanity, which  is  fhewn  by  inordinate  fulpicion,  and  great  anger. 

In  cafes  of  common  temporary  anger  the  increafed  aSion  of 
the  arteriaf  fyftem  is  feen  by  the  red  fkin,  and  increafed  puUif^ 
with  the  immediate  increafe  of  mufcular  a£livity.  A  fri^d  of 
ynine,  when  be  was  painfully  fatigued  by  riding  on  horfeback, 
was  accuftomed  to  call  up  ideas  into  his  mind,  which  ufed  to  ex- 
cite his  anger  or  indignation,  and  thus  for  a  time  at  lea(t  relieved 
riie  pain  of  fatigue.  By  this  temporary  infanity,  the  effcft  of 
the  voluntary  power  upon  the  whole  of  his  fyftem  was  increafed  i 
aa  in  the  cafes  of  dropfy  above  mentioned,  it  would  appear,  that 
the  increafed  a£lion  of  the  voluntary  faculty  of  the  fenforium 
afiefked  die  abforbent  fyftem,  as  well  as  the  jfeceming  one. 

8.  In  refpeft  to  relieving  inflammatory  pains,  and  removing 
fefer,  I  have  ieen  many  inftances,  as  mentioned  in  Se<Et.  XXL 
2.  4*  One  lady,  whom  I  attended,  had  twice  at  fome  years  in- 
terval a  locked  jaw,  which  relieved  a  pain  on  her  fternum  with 
peripneumony.  Two  other  ladies  I  faw,  who  towards  the  end 
of  violent  peripneumony,  in  which  they  frequently  loft  blood, 
were  at  length  cured  by  infanity  fuperyening.  In  the  former 
tht  iiicrea£sd  voluntary  exertion  of  the  mufdesof  the  jaw,, in  the 
teter  that  of  the  organs  of  fenfe,  removed  the  difeafe ;  that  is^ 
the  di£igreeable  fenfation,  which  had  produced  the  inflamma- 
tion, so^^xcited  die  voluntary  power,  and  thcfe  new  voluntary 
exerdons  employed  or  expended  the  fuperabundant  fenforial 
power,  which  had  prcvioufly  been  exCTted  on  the  arterial  fyftam, 
and  caufed  inflamfmadon. 

Another  cafe  which  I  think  worth  reladng,  was  of  a  yonng 

man  ad)Out  twenty  9  he  had  laboured  yi^der  an  irritative  fever 

•      '  witl^ 
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with  dcbiUty  for  jdirec  or  four  weeks,  with  very  quick  and  yerf 
feeble  pulfe,  and  other  ufual  fymptoms  of  that  fpecies  of  typhus^ 
but  at  tilts  time  complained  m^ch  and  freqoeptly  of  p^in  of  his 
legs  and  feet.  When  thofe  who  attended  him  were  iKariy  in 
dcTpair  of  his  rccoveiy,  J  obferved  >vith  pleafure  an  infanity  o£ 
mind  fupervene  ;  which  wa$  totally  different  fro^n  d^Uriumy  as 
he  knew  hl^  friends,  calling  them  by  jtheir  names,  and  the  room 
in  which  he  by,  but  became  violenjjy  fufpi^ious  d  his  attend^ 
ants,  and  calumniated  with  vehement  oaths  his  tender  mothor, 
who  faE  weeping  by  bis  bed.  jOn  tbJs  his  pulfe  became  flower 
nnd  Ermcr^  but  the  quicknefs  did  npt  for  fopie  time  intirelf 
ceafe,  and  he  gradually  recovered.  In  this  cafe  the  introdu£kioQ 
of  an  increafed  quantity  of  the  power  of  volitiop  gave  vigour  to 
thofe  movements  of  the  fyilem,  which  are  geperg^Uy  only  a&a« 
ated  by  the  power  of  irritation,  and  of  aflbciatic^. 

4.nother  qafc  I  recoUedl  of  a  young  m^n,  aboi^t  twenty-five, 
who  had  tl>e  fcarlet-fever,  with  very  qui^k  pulfe,  and  an  univer^ 
fal  eruption  on  his  (kin,  and  was  not  without  reafQn  efteemed  to. 
be  in  great  danger  of  his  life.  After  a  few  days  an  infanity  fu- 
pervened,  which  his  friends  miftook  for  delirium,  aifd  he  gradii* 
ally  recovered,  and  the  cuticle  peeled  off.  From  thefe  and.  a 
few  other  cafes  I  have  always  efteeroi^d  infanity  to  be  a  favoura<^ 
ble  figti  in  fevers^  aQ4  ba]^  cau^ipijjly  diftinguUbed  it  from  de* 
lirium. 

m*  Another  mode  of  mental  exertion  to  relieve  pain,  is  by 
producing  a  train  of  ideas  not  only  by  the  efforts  of  voUtion,  as 
m  infanity ;  but  l^j  thofe  of  fenfation  likewife,  as  in  delirium 
and  ileep.  This  mental  effort  is  termed  reverie,  or  fomnambula- 
tion,  and  is  defcribed  more  a(  large  in  Se£b.  XIX.  on  that  fub- 
je£l.  But  I  ihall  here  relate  another  cajS^  of  that  wonderful  dif-. 
<fafc,  which  fell  yefterday  .under  my  eye,  ^d  to  which  I  have 
feen  many  ai^ogous  ahqiiations  of  mind^  (hou^  no|:  exa£Uy 
fimilar  in  all  circumftances.  But  as  all  of  tl^em  either  hcg^fl  or 
terminated  with  pain  or  convulfipn,  there  c^  be  no  doubt  but 
that  they  are  of  epileptic  origin,  and  cpnftitute  another  mode  of 
mental  exertion  to  relieve  fome  painful  fenfation. 

I.  Mafter  j^.  about  nine  years  old,  had  been  ieized  ait  feyeni 
every  morning  for  ten  days  w^th  uncpiiunon  fits^  and  had  had 
flight  returns  in  the  afternoon*  They  were  fupppfed  to  origi- 
nate from  worms,  and  had  been  In  vain  attempted  to  be  removed 
\)y  vermifuge  purges.  As  his  fit  was  expedied  at  feven  jcftctw 
day  mornings  I  faw  him  before  that  hour ;  he  was  afleep,  feevied 
free  from  pain«  and  his  pulfe  natural*  About  feven  he  began 
^o  complain  of  pain  about  his  navel,  or  more  to  the  left  dde^ 
^d  in  a  few  minutes  had  exertions  of  his  arm^  and  legs  like 
" '"  t       fwimming. 
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dEoriffifmng.  He  then  for  hilf  an  hoar  htintcd  a  pack  of  hounds  ; 
as  appeared  by  his  hallooing,  and  calling  the  dogs  bjr  their  namcs^ 
and  difcourfing  with  the  attendants  of  the  chafe,  defcribing  jCx- 
^QiYf  a  day  of  liunting,  which  (I  was  informed)  he  had  witncflcd 
a  yearJiefpre,  going  through  all  the  moft  minute  circumllances 
of  it.|  callifig  to  peiople,  who  were  then  prcfent,  and  lamenting 
th^  aWcncc  of  others,  M^ho  were  then  alfo  abfent.  After  thi» 
icene  lie  imitated,  as  he  lay  in  bed,  ibme  of  the  plays  of  boys» 
as  fwimmtng  and  jamping«  He  then  fung  an  Englifh  and  then 
an  Italian  i<utg>;  part  of  vrfiic^  with  hts  eyes  open,  and  part  with 
Aem  clofed,  bat  could  not  be  awakened  or  excit^  by  any  vior 
lence,  which  it  was  pmper  to  ufe. 

After  about  an  hour  he  came  ioddcnl^  to  Mmfelf  with  ap- 
parent fuiipriie,  and  feemed  <}uite  ignorant  of  any  part  of  what 
^  had  pafled,  and  after  being  apparently  well  for  half  an  hour,  he 
fuddenly  idliato  a  great  ftup6r,  with  flower  pulfe  than  natural^ 
and  a  ilow  moaning  refpiration,  in  which  he  continued  about 
anc^her  half  hour,  and  then  recovered. 

The  fequel  of  this  diJieafe  was  favourable ;  he  was  direAed 
0se  grain  of  opium  at  fix  every  morning,  and  then  to  rife  out  dF 
lied:;  at  half|HBft  fix  he  was  directed  fifteen  drops  of  laudanum 
in  ar  glafe  of  wine  and  ws^er.  The  firft  day  the  paroxyfm  be- 
came fhorcer,  and  kfe  violent.  Tht  dofe  of  opium  was  increaf- 
ed  to  one^Jialf  Qioret  and  in  three  or  four  days  the  fits  left  him. 
The  bark  and  fitings  of  iron  were  ^o  exhibited  twice  a  day  ; 
and  I  believe  the  complaint  returned  ho  more. 

2.  In  this  paroxyim  it  muft  be  obferved,  tfiat  he  began  with 
pain,  and  ended  with  fhlpor,  in  both  chrcumftances  refembKng 
a  iit  of  epikpfy.  And  that  therefore  the  exertions  both  of  mind' 
andbody,  bc^  the  voluntary  ones,  and  thofe  immediately  excited 
hf  fk^^r^hh  fen&tion;  were  exertions  to  relieve  pain. 

The  hunting  (bene  appeared  to  be  ratter  an  ad  of  memory 
jdnnof  imagination,  and  was  dierefore  rather  a  voluntary  exertion, 
jthough  attended  witk  diepleafurable  eagemefsi  which  was  the 
ftadoffi^emx  ci  thioft  idea^  recalled  by  recoUedion^  and  not  the 
paufe  of  them.  , 

Thefe  ideas  thus  volwitaTily  recoUe^ed  were  fqcceeded  by  fen* 
jGttkms  c^  ftefure^  though  his  fenfes  we^  unafie£led  by  the 
ftimuli  of'vifibje  or  audftle  objeAs;  or  fo  weakly  excited  by 
.thera  aa  not  .to  produce  fenfation  or  attention.  And  the  pleaf- 
wce  thus  escited  by  volition  ^oduced  other  ideas  and  other  mo- 
thm  in  confequence  of  the  fenibrial  power  of  ienlation. 
Whence  the  misied  catenations  of  voluntary  and  fenfitive  ideas 
^od  nmfcuiar motions  in  reverie \  which,  Itkeevery  other  kind 

of 


54t  DISEASES        Sect- XXXHT.  3^  j; 

of  vehement  exertion,  contribute  to  relieve  pain,  by  expeiidia|r 
a  large  quantity  of  fenibrial  power. 

Thofe  fits  generally  commence  duriqg  fleep,  from  whence  I 
fuppofe  they  have  been  thou^t  to  have  fome  connerion  with 
deep,,  and  have  thence  been  cemted  Somnambulifm ;  but  their 
commencement  during  fleep  is  owtog  to  oar  increafed  excita*- 
btiity  by  internal  fenfations  at  diat  time,  as  expiatned  in  Sc&. 
XVIII.  14  and  15,  and  not  to  any  fimHitude  between  r^rerie 
and  fieep. 

^.  I  was  once  concerned  for  a  very  -elegant  and  ingemous 
young  lady,  who  had  a  reverie  on  akeraate  days,  which  continu- 
ed nearly  the  whole  day  ;  and  as  in  her  days  of  difeafe  (he  took 
up  the  fame  kind  of  ideas,  which  flie  had  converfed  about  on 
the  alternate  day  before,  and  could  recoiled:  nothing  <tf  them  on 
her  well  day ;  (he  appeared  to  her  friends  to  poflefs  two  minds^ 
This  cafe  aifo  was  of  the  epileptic  kind,  and  was  cured,  with 
fookc  relapfes,  by  opium  adminillered  before  the  commencement 
of  the  paroxyfm. 

4.  Whence  it  appears,  that  the  methods  of  relieving  inflam* 
tnatory.  pains,  is  by  removing  all  ftiraulus,  as  by  venefedion^ 
cool  air^  mucilaginous  diet,  aqueous  potation,  filence,  darkaeis. 

The  methods  of  relieving  pains  frmn  defe£i:  of  ftimulus  is  by 
fupplying  the  peculiar  ftimulus  required,  as  of  food,  or  warmth* 

And  die  general  m«thod  of  rdxeving  pain  is  by  exciting  into 
iifiion  fome  great  part  of  the  fyftem  for  the  purpofe  of  expend- 
ing  a  part  of  the  fenforiai  power.  This  is  done  either  by  ex** 
ertion  of  tbs^  voluntary  ideas  and  mufcles,  as  in  infanity  and 
convulfion  *,  or  bj  exerting  both  voluntary  and  fenfittve  mo^ 
tions,  as  in  reverie ;  or  by  exciting  the  irritative  motions  by 
wine  or  opium  internally,  and  by  the  warm  bath  or  blifters  ex- 
ternally ;  t9r  laftly,  by  exciting  the  fenfitive  ideas  by  good  news> 
ftfieding  ftories,  or  agreeable  paffions. 
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SECT.      XXXV. 

DISEASES  OP   ASSOCIATION!. 

h  I.  Sympathy  or  cof^ent  of  ports.  Primary  and fecondary  partt 
of  an  ajbckaed  train  if  rmtions  reciprocally  affiB  each  ether m 
Parts  of  irritative  trains  ofmotitm  offieB  each  other  in  four  ways^ 
Symp4dhiei  ofthefkin  andjhmach,  Flujhing  of  the  face  after  a 
mead,  En^tion  of  the  fmaUrpoM  on  the  face,  Chilnefs  after  a 
meoL  2.  Vertigo  from  inioKtcation^  }.  Ahforption  from  the 
Itmgs  cmd pericardium  by  emetics.  In  vomiting  the  aBions  of  the 
Jtomach  are  decreafidy  mt  increafed.  DigeJHon^rengthened  after 
an  emetic*  Vomiting  from  deficiency  of  fenforial  powers  4« 
JDy^nosafrom  cold  bedhing*  Stow  pulfe  from  £gitalis.  Death 
from  gpttt  in  the Jhmach.  H.  i.  Primary  cmd feamdary  parts 
tffinfitive  afficitamu  qffe&  each  other.  Pmn  from  galUflone^. 
from  urinary  ^fione*  Hemicrania.  Paiftftd  epileffy.  2.  Gout 
and  red  face  from  in/iamed  ipver^  Sbingktfrom  irrfiamedJndmy. 
3«  CorpM  from  add  applied  to  the  feet.  Hepatitis.  4.  ^in  (^ 
l^ouUers  from  inflamed  liver.  UL  Difmjis  from  dse  affoda^ 
iions  of  ideas. 

h  1.  Mamt  fjmchtiotiosiS'aad  fucceflivte  motfims  of  <Mir  mu& 
odaar  fibres,  and  of  our  organs  of  ienfe,  or  ideas,  become  aflbct-' 
ated  £3  as  to  form  indtfibluUe  tribes  or  trains  of  a£kion,as  fbewn 
in  SefHon  X.  on  Aflbciate  Mobons.  Some  conftituttons  more 
eafily  eftabUih  thelfe  aflbciations,  whether  by  vohuitary,  fenfitivc, 
or  irritative  repetitkms,  and  fome  more  eafily  lofis  them  a^pit^ 
as  ftewn  in  Sedion  XXXL  on  Temper^unents. 

When  the  beginniiig  <rf  fnch  a  train  of  actions  beeomes  b]^ 
any  means  difbr&red,  the  focceeding  part  is  liable  So  become 
diftnrbed  in  coofequence,  and  tim  is  commonly  termed  fympa- 
thy  or  confent  of  parts  by  the  writers  of  medicine.  For  the 
more  dear  nnderftandii^  of  thefe  fympathies  we  muft  confider 
a  tribe  or  train  of  a£lt(ms  as  divided  into  two  parts,  and  call  one 
of  them  the  primary  or  original  motions,  and  the  other  ^ 
iecondary  or  fympathetic  ones. 

The  primary  and  fecondaiy  parts  of  a  train  of  irritative  adions 
may  reciprocally  afie£l  each  other  in  four  different  manners. 

1.  They  may  both  be  exerted  with  greater  energy  than  natural. 

2.  The  former  may  aft  with  greater,  and  the  latter  with  Icfs 
energy.  3.  TThe  former  may  ^  with  Icfs,  and  the  latter  with- 
greater  energy.  4.  They  may  both  aft  with  kfs  energy  than 
natoral.      I  &all  now  give  an  example  of  each  kind  of  thefc 

*  modes 
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modes  of  a£lion,  and  endeavour  to  (hew^  that  though  Ae  pri- 
inarj  and  fccondary  pairt^  of  thefe  trains  or  tribes  of  motion  are 
connected  by  irritative  aflbciation»  or  their  previous  habits  of 
acting  together,  as  defcribed  m  Scft.  XX.  dn  Vertigo.  Yet 
that  their  ailing  with  fimiUr  or  difllmilar  degrees  of  energy, 
<Jepcnds  on  the  greater  or  lefs  quantity  of  fenforial  power/  which 
the  primary  part  of  the  train  expends  m  tts  exertions. 

The  afiions  of  the  ftoniach  conftitme  fo  important  i  parr  of 
the  afibciadons  of  both  irritative  and  fenfitive  motions^  that  it  is 
{aid  to  fympathizc  with  atmoft  cve^y  part  of  the  body ;  the  firft 
Sample,  which  I  fhaU  adduce  to  (hew  that  both  the  primary 
and  fecondary  parta  of  a  train  of  iitttative  afibctations  of  motioit 
«£l  widi  inereafcd  energy ,  is  taken  from  the  eonfent  of  the  ikin 
^  wkh  this  organ.  When  the  adion  of  the  fibres  of  the  itomach 
is  Mireafedi  as  by  die  (Hmulus  of  a  fuU  meal,  the  exertions  of 
the  cutaneous  arteries  'of  the  face  become  increafed  by  theit*  it' 
ritative  aflbciations  widi  diofe  of  the  ftomach,  and  a;  glow  or 
flufhing  of  the  face  fuceeeds.  For  the  fmall  reflels  of  the  ikln 
of  the  £ace  haying  been  tnott  accuftomed  to  the  varieties  of  ac- 
tion,  from  their  frequent  expofute  to  various  degrees  of  cohl  and 
heat,  become  more  eafily  c]fdted  into  increadcd  ai&ion,  than  thofe 
of  the  covered  parts  of  our  bodies,  and  dius  aft  with  more  ener- 
gy from  their  irritative  or  fenfitive  afibciations  with  the  ftom- 
ach«  On  this  account  in  fmall-poictbe  eruption  in  confequence 
<tf  the  previous  afieftion  of  the  ftomach  brork^out  a  day  fooner 
on  the  face  thsm  on  the  hands,  aad  two  days  (boner  than  on  the 
trunk,  and  recedes  in  fimilar  time&  after  maturatioii* 

But  fecondly,  in  weaker  conftitutioQs,  that  isy  in  thofe  wha 
pofibfa  lefs  fenforial  powcrr,  ib  much  of  it  i»  expended  in  the  in- 
creafed  actions  of  the  fibres  of  the  ftomach  excited  by  the  ftimu* 
his  of  a  mealy  that  a  fenfe  of  cbil&efs  fuceeeds  inftead  of  the  uni- 
viprfal  glow  above  mentioned  j  and  thus  the  fecondary  part  of 
the  afibciated  train  of  motions  is  diminiihed  in  energy,  in  confe-^ 
quence  of  the  increafed  aflivity  of  the  primary  part  c^  it. 

2.  Another  inftance  of  a  fimilar  kuidi  where  the  fecondary 
part  of  the  train  afts  with  lefs  energy  in  confequence  of  the 
greater  exerti<ms  of  the  primary  part,  is  the  vertigo  attending  in- 
toxication ;  in  this  circumftance  fo  much  fenforial  power  is  ex- 
pended on  the  ftomach,  and  on  its  neareft  or  more  ftrongiy  aflb- 
ciated  motions^  as  thofe  of  the  fubcutaneous  veficls»  and  proba- 
bly of  the  membranes  of  fome  internal  vifcera,  that  the  irriutive 
motions  of  the  retina  become  imperfe£Uy  exerted  from  defi- 
ciency of  fenforial  power,  as  explained  in  Se£V.  XX.  and  XXI« 
3.  on  Vertigo  and  on  Drunkennefe,  and  hence  the  ftaggering  ine- 
briate cannot  completely  balance  himielf  by  fuch  inditUnA  vifion. 
»  *  3.  An 
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3.  An  inftancc  cf  die  third  circumibknce,  where  the  primaty 
part  of  a  train  of  irritatire  motions  afts  with  Icfs,  and  the  fee* 
ondftry  part  witli  greater  energy,  may  be  riafervcd  by  mak^nff 
the  following  experiment*  If  a  perlon  Hes  with  his  arms  and 
flioulders  oat  of  bed,  till  they  become  cold,  a  temporary  coryza 
or  catarrh  is  produced  v  fo  that  the  pftfTage  of  the  noftrils  be* 
comes  totally  obftru<^d  5  at  leaft  thi«  happens  to  many  people  % 
and  then  on  covering  the  arms  and  (houMersj  tiB  they  becom« 
warm,  the  paflage  of  the  noflrlls  ceafes  ^.gain  to  be  obilrudted| 
and  a  qnantity  of  mticus  is  difohavged  fr<M^  them.  In  diis  cafe 
the  quiefcence  of  the  ve^Is  6f  the  fkin  of  tlic  arms  and  fiioul- 
dcTB,  occafioned  by  expofure  to  cdM  air,  prodtrces  by  irritative 
aflbciation  an  increafed  aftion  of  the  ve^Is  of  the  ittfembrane  of 
the  noftrils ;  and  the  accumulation  of  fenfori*!  power  daring  the  ^ 
torpor  of  the  arms  and  flioulders  is  thas  expended  in  prodocteg 
a  temporary  coryza  or  catarrh. 

-  Another  inftance  may  be  adduced  ftom  the  fyitrpathy  or  con- 
fcnt  of  the  motions  of  thcftomach  with  other  more  diftartt  links 
rf  the  very  extenfive  tribes  or  trains  of  inititive  motions  afToci- 
atcd  with  tbcm^  dcfctibed  in  Scft.  XX.  on  Vcrrigo.  When 
the  adions  of  the  fibres  of  the  ftomtrchare  diminiflied  or  invert-  . 
ed,  the  anions  of  the  abforbeni  veflels,  which  take  up  the  mucus 
from  the  lungs,  pericardium,  and  other  cells  of  the  body,  be- 
come increafed,  arrd  abfbrb  the  flilWft  accu*hulated  in  them  with 
greater  avidity,  as  appears  from  the  exhibition  of  foxglove,  anti- 
immyf^at  other  emetics>  in  cafe»  of  anftfarea^  attended  with  un- 
equal puUe  and  difficult  refpiration. 

That  the  aft  of  naufea  and  vomiting  1^  tt  decreirfed  exertion 
of  the  fibres  of  the  fto^ach  mray  be  th\is  deduced  ;  when  an 
emetic  medicine  is  adittiniftcrrtl,  it  prodocfcii  the  p^in  of  ficknefs, 
as  a  diiagreeaUe  tafte  in  the  mouth  produces  the  pain  of  naufea ; 
thefe  pains,  like  that  of  hunger,  or  of  cold,  or  like  thofe,  which 
ait  ufiially  termed  nervous,  as  the  head-ach  or  hemicfania,  do 
not  excite  the  organ  into  gtewer  aftion  j  btit  in  this  cafe  I  im- 
agine the  pains  of  fickncfs  or  of  naufea  counteraft  or  deftroy 
the  pleaforaUe  fenfatton,  which  feems  neceffary  to  digeftion,  as 
ibewninS^.  XXXIil.  t.  i.  The  per  iftahic  motions  of  the 
SbrcB  of  the  ftomach  bec6me  enfeebled  by  the  want  of  this 
ftirtiaius  of  j^eafurabk  fenfation^  and  in  confequence  flop  for  a 
time^  and  then  become  inverted ;  for  they  cannot  become  invert- 
ed witfaoat  being  previoufly  flopped.  Now  that  this  inverfion 
•f  the  trains  of  motion  of  the  ''fibres  of  the  ftomach  is  owing  to 
the  cteficiencv  of  pleafurable  fenfation  is  evinced  from  this  cir- 
cumftance,  that  a  naufeous  idea  excited  by  worda  will  produce 
tanHring  as  £&&iiaUy  aa  a  naufeoot  drug. 

Vol.  L  W  w  Hence 
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Hence  It  appears,  that  the  aA  of  aaufea  or  vomiting  expends 
lefs  fenforial  power  than  the  ufual  periftaitic  motions  of  the 
ftomach  in  the  digeftion  of  our  aliment ;  and  that  henc^  there 
is  a  greater  quantity  of  fenforial  power  becomes  accumulated 
in  the  fibres  of  the  flomach^  and  more  of  it  in  confeqtience  to 
fpare  for  the  a£lion  of  thofe  parts  of  the  fyftem,  which  are  thus 
afTociated  with  the  ftomach,  as  of  the  whole  abforbent  feries  of 
veflels,  and  which  are  at  the  fame  time  excited  by  their  ufual 
fiimuli. 

From  this  we  can  underftand,  how  after  tJie  <^eration  of  an 
emetic  the  ftomach  becomes  more  irritable  and  fenfible  to  dhe 
ftimulu8>  and  the  pleafure  of  food  ^  fince  as  the  fenforial  power 
becomes  accumulated  during  the  naufea  and  vomiting,  the  digef- 
tive  power  is  afterwards  exerted  more  forcibly  for  a  time.  It 
ihould,  however,  be  here  remarked,  that  though  vomiting  is  in 
general  produced  by  the  defe£l  of  this  ftimulus  of  pkafuraUe 
fenfation,  as  when  a  naufeous  drug  is  adminiftered ;  yet  in  bng- 
continued  vomitings  as  in  fea-ficknefe,  or  from  habitual  drauw 
drinking,  it  afifes  Arom  deficiencv  of  fenforial  power,  which  in 
the  former  cafe  is  exhaufted  by  the  increafed  exertion  of  the  ir- 
ritative ideas  of  vifion,  and  in  the  latter  by  the  frequent  applica- 
tion  of  an  unnatural  ftimulus. 

4.  An  example  of  the  fourth  circumftance  above  c^ntioaed^ 
where  both  the  primary  and  fecondary  parts  of  a  train  of  mo- 
tions proceed  with  energy  lefs  than  natural,  may  be  obfervcd  in 
the  dyfpncea,  which  occurs  in  going  into  a  very  cold  batfa>  and 
which  has  been  defcribed  and  explained  in  Scft.  XXXII.  3.  2. 

And  by  the  increafed  debility  of  the  pulfations  of  the  heart 
and  arteries  during  the  operation  of  an  emetic-  Secondly,  from 
the  flownefs  and  intermiffion  of  the  pulfations  of  the  heart  60m 
the  inccflant  efforts  to  vomit  occafioned  by  an  over-dofc  of  dig- 
italis. And  thirdly,  from  the  total  ftoppage  of  the  motions  of 
the  heart,  or  death,  in  confequence  of  the  torpor  of  the  ftomach, 
when  afiefted  with  the  commencement  or  cold  paroxyiin  of  the 
gout.     SeeSeft.  XXV.  17. 

II.  I.  The  primary  and  fecondary  parts  of  the  trains  of  fai- 
iitive  a^ociation  reciprocally  ^Sh&  each  other  in  different  man- 
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the  primary  part  of  a  train  of  fenfitivc  aflbciation  ceafes,  when 
that  of  the  fecondary  part  commences,  are  not  unfirequent  j  as 
this  is  the  general  origin  of  thofe  pains,  which  continue  fomc 
time  without  being  attended  with  inflammation,  fuch  as  the  pain 
at  ;the  pit  of  the  llomach  from  a  ftone  at  the  neck  of  the  gall- 
bladder, and  the  pain  of  ftrangury  in  the  glans  penis  from  a  ftone 
at  the  neck  of  the  urinary  bladder.  In  both  thefe  cafes  the  part> 
which  is  aflTeftcd  fecondarily,  is  believed  to  be  much  more  fen- 
fible  than  the  part  primarily  affefted,  as  defcribed  in  the  cata- 
logue of  difeales,  Clafs  II.  i.  i.  ii.  and  IV.  2.  2.  2.  and  IV. 
2.  2.  4. 

The  hemicrania,  or  nervous  head-ach,  as  it  is  called,  when  it 
originates  from  a  decaying  tooth,  is  another  difeafe  of  this  kind  ; 
as  the  pain  of  the  carious  tooth  always  ceafes,  when  the  pain 
over  one  eye  and  temple  commences.  And  it  is  probable,  that 
the  violent  pains,  which  ioduce  convulGons  in  painful  e|>tlepfies, 
arc  produced  in  the  fame  manner,  from  a  more  fenfible  pai't 
Sympathizing  with  a  difeafed  one  of  lefs  fenfibility.  ,tS<e  Cata- 
logue of  difeafes,  Clafs  IV.  2.  2.  8.  and  JII.  i.   i.  <5. 

'JThe  laft  tooth,  or  dens  fapiemi^e,  of  the  upper  jaw  moft  frc- 
<)uently  decays  firft,  and  is  liable  to  produce  pain  oyer  the  eye 
and  temple  of  that  fide.  The  lad  tooth  of  the  under  )aw  is  alio 
Kable  to  produce  a  fimilar  hemicrania,  when  it  begins  to  decay. 
When  a  tooth  in  the  upper  jaw  is  the  cayfe  of  the  headach,  a 
flighter  pain  is  fometimes  perceived  on  the  cheek-bone.  And 
when  a  tooth  in  the  lower  jaw  is  the  caufe  of  headach,  a  pain 
fometimes  afFedis  the  tendons  of  the  mufcles  of  the  neck,  which 
are  attached  near  the  jaws.  But  the  clavus  hyftericus,  or  pain 
albout  the  middle  of  the  parietal  bone  on  one  fide  of  the  head,  J 
have  feen  produced  by  the  fecond  of  the  molares,  or  grinders,  of 
the  under  jaw ;  of  which  I  ihall  relate  the  following  cafe.  3ec 
Clafs  rV.  2.  2.  8. 

Mrs.  - — ^,  about  30  years  of  age,  was  feized  with  great  pain 
about  the  middle  of  the  right  parietal  bone,  which  had  continu- 
ed a  whole  day  before  I  faw  her,  and  was  fo  violeqt  as  to  threatr 
en  to  occafion  convulfions.  Not  being  able  to  deteft  a  decay- 
ing tooth,  or  a  tender  one,  by  examination  with  my  eye,  or  by 
ftriking  them  with  a  tea-fpoon,  and  fearing  bad  confequences 
from  her  tendency  to  convulfion,  I  advifed  her  to  extraft  the 
laft  tooth  of  the  under-jaw  on  the  aflfedled  iide ;  which  was 
done  without  any  good  effeft.      She  was  then  direQed  to  lofe 
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with  greater  tiolencc  in  the  fame  pl^ce ;  and,  bcforcl  could  ar- 
rive, as  (he  lived  30  miles  from  me,  fhe  fufFcred  a  paralytic 
ftrokc ;  which  affefted  her  Umb$  and  her  face  on  one  fide,  and 
rclieycd  the  pain  of  her  head. 

About  a  yjear  afterwards  I  was  again  called  to  her  on  account 
of  a  pain,  as  violent  as  before,  exactly  on  the  fame  part  of  the 
other  parietal  bone.  On  exaniining  her  mouth  I  found  the  fecond 
molaris  of  the  i|nder-jaw  on  the  fide  before  afFe<^ed  was  now 
decayed,  and  concluded,  that  this  tooth  had  occafioned  the  (Iroke 
of  the  palfy  by  the  pain  and  confequent  exertion  it  had  caufed. 
On  this  account  I  earneftly  entreated  her  to  allow  the  found  mo- 
laris of  the  fame  jaw  oppofite  to  the  decayed  one  to  be  extradv!:- 
cd  5  which  was  forthwith  done,  and  the  pain  of  her  head  ir^i- 
mediately  ceafed,  to  the  aftonifhment  of  her  attendants. 

In  the  cafes  above  related  of  the  pain  exifting  in  a  parfdif- 
tant  from  the  feat  of  the  difeafe,  the  pain  ts  owing  to  defeA  of 
the  ufual  motions  of  the  painful  part.  This  appears  from  the 
fcoldncfs,  palertcfs,  and  emptincfs  of  the  afre<fled  vefTels,  or  of 
the  extremities  of  the  body  in  general,  and  from  their  being  no 
tendency  to  inflammation.  The  increafcd  aftion  of  the  prima-r 
ry  part  of  thefe  afibciatcd  motions,  as  of  the  hepatic  termination 
of  the  bile-duft  from  the  ftimulus  of  a  gall-ftone,  or  of  the  inte- 
rior termination  of  the  urethra  from  the  ftimulus  of  a  ftone  in 
the  bladder,  or  laftly,  of  a  decaying  tooth  in  hcmicrania,  de- 
prives the;  Secondary  part  of  thefe  aflbciated  motions,  namely, 
the  exterior  terminations  of  the  bile-duft  or  urethra,  or  the  pain- 
ed membranes  of  the  head  in  hcmicrania,  of  their  natural  (hare 
pf  fenforial  power:  and  hence-the  fecondary  parts  of  thefe  fen- 
fitive  trains  of  afJbciation  become  pained  from  the  deficiency  of 
their  ufual  motions,  which  is  accompanied  with  deficiency  of 
fecretions  and  of  heat.    See  Seft.  IV.  5.  XH.  5.  3.  XXXIV.  i. 

Why  does  the  pain  of  the  primary  part  of  the  aflbciation 
ceafe,  when  that  of  the  fecondary  part  commences  ?  This  is  a 
queiiion  of  intricacy,  but  perhaps  not  inexplicable.  Tfie  paii^ 
of  the  primary  part  of  thefe  aflbciated  trains  of  motion  was  ow- 
ing to  too  great  ftimulus,  as  of  the  ftone  at  the  neck  of  the  blad- 
der, and  was  confcqueqtly  caufed  by  too  great  aftion  of  the 
pained  part.  This  greater  aftion  than  natural  of  the  primary 
part  of  thefe  aflbciated  motions,  by  employing  or  expending  the 
fenforial  power  of  irritation  belonging  to  the  whole  aflbciated 
train  of  motions,  occafioned  torpor,  and  confcqueni  pain  in 
the  fecondary  part  of  the  aflbciated  train  5  which  was  poflefied 
of  greater  fenfibility  than  the  primary  part  of  it.  Now  the  greaf 
pain  of  the  fecondary  part  of  the  train,  ^  foon  as  it  commences> 
employs  or  expends  the  fenforial  power  of  fenfadon  belon|i!,*»g 
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^  the  whole  afibciated  train  of  niotiejis  ;  and  in  «onfequen€« 
the  motions  of  the  primary  part,  though  incrcafed  by  the  ftimu- 
lus  of  an  exiraucous  body,  jceafe  to  jbe  accompanied  with  paia 
.or  fenfatioii. 

If  this  mode  of  reafoning  be  juft  it  explains  a  curious  fa;5^, 
-why  when  two  parts  of  the  body  are  ilrongly  ftimulated,  the 
pain  is  only  felt  in  one  of  tliem,  though  it  is  poffible  by  volur/a- 
ry  attention  it  may  be  alternately  perceived  in  them  both,  in 
the  fame  manner,  when  two  new  ideas  arc  prefented  to  us  from 
the  iVifiiulus  of  external  bodies,  we  attend  to  but  one  of  them  at 
a  time.  In  other  words,  when  one  fet  of  fibres,  whether  of  the 
mufcles  or  organs  of  fenfe,  contraft  fo  ftrongly  as  to  excite 
much  fenfajtion  ;  another  fct  of  fibres  contracting  more  weakly 
do  not  excite  fenfation  at  all,  becaufe  the  fenforial  power  of  fen- 
fation  is  pre-occupied  by  the  firft  fet  of  fibres.  So  we  cannot 
will  more  than  one  efFeft  at  once,  though  by  aflbciations  prcvi- 
pufly  formed  we  can  move  many  fibres  in  combination. 

Thus  in  the  inftances  above  related,  the  termination  of  the 
bile  duft  in  the  duodenum,  and  the  exterior  extremity  of  the 
urethra,  are  more  fenfible  than  their  other  terminations.  When 
thefe  part9  are  deprived  of  their  ufual  motions  by  deficiency  of 
fenforial  power,  as  above  explained,  they  become  painful  ac- 
cording to  law  the  fifth  in  Seftion  IV.  and  the  lefs  pain  orig- 
inally excited  by  the  ftimulus  of  concreted  bile,  or  of  a  ftonc  2df 
thejr  other  extremities  cafes  to  be  perceived.  Afterwards,  how- 
ever, when  the  concretions  of  bile,  or  the  ftone  in  the  urinary 
bladder,  become  more  numerous  or  larger,  the  pain  from  their 
increafed  (limulus  becomes  greater  than  the  ailbciated  pain  ;  and 
is  then  felt  at  the  neck  of  the  gali  bladder  or  urinary  bladder  ; 
and  the  pain  of  the  gl^s  penis^  or  at  the  pit  of  the  ftomach^ 
/ceafes  to  ^  perceived. 

2.  Examples  of  the  feeend  mode,  where  the  increafed  z&ion 
of  the  primary  part  of  a  train  of  fenfitive  afibciation  ceafes,  when 
that  of  the  fecoadary  part  commences,  are  alfo  not  unfrequent ; 
as  thi$  is  the  ufual  manner  of  the  tranflation  of  inflammations 
from  internal  to  external  parts  of  the  fyftcm,  fuch  as  when  ait 
inflammation  of  the  liver  or  ftomach  is  tranflated  10  the  mem- 
branes of  the  foot,  and  forms  the  gout ;  or  to  the  fiiln  of  the 
face,  and  forms  the  rofy  drop ;  or  when  an  inflamm virion  of  the 
membranes  of  the  kidneys  is  tranflated  to  the  flcin  of  the  loins/ 
and  forms  one  kind  of  herpes,  called  fhingles;  in  thdc  cafes  by 
whatever  c;iufe  the  original  inflammation  may  h^ivc  been  pro- 
duced, as  the  fecondary  part  of  the  train  of  fenfitive  ^Jlbciation 
is  more  fenfible,  it  becomes  exerted  with  greater  violence  than 
^he  firft  part  of  it ;  and  by  both  its  incrcafed  pain^  and  the  in- 
creafed 
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csrcafed  motion  of  its  fibres,  fo  far  diminifhes  or  exhaufts  the  fen- 
foriat  power  of  fcnfation  ;  that  the  primary  part  of  the  train  be- 
ing lefs  fenfible  ceafes  both  to  feci  pain>  and  to  a£l  with  un- 
natural energy. 

3.  Examples  of  the  third  mode,  where  the  primary  part  of  a 
train  of  fenfitive  aflbciation  of  motions  may  experience  increafed 
fenfation,  and  the  fecondary  part  increafed  aflion,  are  Kkcwife 
not  unfrequent  5  as  it  is  in  this  manner  that  moft  inflammations 
commence.  Thus,  after  (landing  fome  time  in  fnow,  the  feet 
become  affefled  with  the  pain  of  cold,  and  a  common  coryza, 
or  inflammation  of  the  membrane  of  the  noftrils,  fucceeds.  It 
is  probable  that  the  internal  inflammations,  as  pleurifies,  or  he- 
patitis, which  are  produced  after  the  cold  paroxyfm  of  fever, 
originate  in  the  fame  manner  from  the  fympathy  of  thofe  parts 
with  fome  others,  which  were  previoufly  pained  from  quiei^ 
cence  j  as  happens  to  various  parts  of  the  fyftem  during  the  cold 
fits  of  fevers.  In  thefe  cafes  it  would  fecm,  that  the  fenforial 
power  of  fenfation  becomes  accumulated  during  the  pain  of  cold, 
as  the  torpor  of  the  vcflels  occafioncd  by  the  defcft  of  heat  con- 
tributes to  the  increafeor  accumulation  of  the  fenforial  power  of 
irritation,  and  that  both  thefe  become  exerted  on  fome  internal 
part,  which  was  not  rendered  torpid  by  the  cold  which  affefted 
the  external  parts,  nor  by  its  aflTociation  with  them  ;  or  which 
fooner  recovered  its  fcnCbility.  This  requires  further  con- 
fideration. 

4.  An  example  of  the  fourth  mode,  or  where  the  primary 
part  of  a  fenfitive  aflbciation  of  motions  may  have  increafed  ac- 
tion, and  the  fecondary  part  increafed  fenfation,  may  be  taken 
from  the  pain  of  the  (houlder,  which  attends  inflammation  of  the 
membranes  of  the  liver,  fee  Clafs  IV.  2.  2.  9. ;  in  this  circum- 
ftance  fo  much  fenforial  power  feems  to  be  expended  in  the  vio- 
lent aflions  and  fenfations  of  the  inflamed  membranes  of  the 
liver,  that  the  membranes  aflTociated  with  them  become  quief- 
cent  to  their  ufual  ftimuli,  and  painful  in  confequence. 

There  may  be  other  modes  in  which  the  primary  and  feconda- 
ry parts  of  the  trains  of  aflbciated  fenfitive  motions  may  recipro- 
yially  affeft  each  other,  as  may  be  feen  by  looking  over  Clafs  IV. 
in  the  catalogue  of  difeafes ;  all  which  may  probably  be  refolved 
into  the  plus  and  minus  of  fenforial  power,  but  we  have  not  yet 
had  fufficient  obfervations  made  upon  them  with  a  view  to  this 
doftrine. 

III.  The  aflbciated  trains  of  our  ideas  may  have  fympathies, 
and  their  primary  and  fecondary  parts  z^cGt  each  other  in  fome 
manner  fimilar  to  thofe  above  defcribed  ;  and  may  thus  occafion 
various  curious  phenomena  not  yet  adverted  to,  beCdes  thofe  ex- 
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plained  in  the  Sedions  on  Dreams,  Reveries,  Vertigo,  and 
Drunkennefs ;  and  may  thus  difturb  the  dedu£lions  of  our  rea- 
fonings,  as  weU  as  the  ftreams  of  our  imaginations ;  prefent  tts 
with  falfe  degrees  of  fear,  attach  unfounded  value  to  trivial  cir- 
cumftancesj  give  occafion  to  our.  early  prejudices  and  antipa- 
thies ;  and  thus  embarrafs  the  happinefs  of  our  lives.  A  copi- 
ous and  curious  harveft  might  be  reaped  from  this  province  of 
iciencci  in  whicb^  howeveri  I  {baU  not  at  prcfcnt  wield  my 
fickle. 


SECT. 
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SECT-      XXXVL 

^   THE   PERIODS   OF   DISEASES. 

I.  Mufcks  exerted  by  volition  fom  cenfe  to  csntraS^  cr  bjfenfaihm^ 
or  by  in-itffttony  onmng  io  the  exhaufiion  of  fenjbrinl  power.  Aluf^ 
des  JtAje^ed  io  lefs  JHnmliu  have  their  fenforigl ponver  accnmtda-* 
ted.  Hence  the  periods  of  fome  fevers.  Want  of  irritahilHy 
after  intoxication.  IL  i .  Natural  aElions  catetiated  nuith  daily 
habits  of  life.  2.  With  folar  periods.  Periods  of  pep.  Of 
evacuating  the  boweU.  3.  Natural  aBions  catenated  with  lunar 
periods.  Menfiruaiion.  Venereal  orgafm  of  animals.  Barren^ 
nefs.  III.  Periods  of  dlfiafed  animal  aiiions  fromflated  returns 
of  noBurnal  coldy  from  folar  and  lunar  influence.  Periods  (f 
diurnal  fever ^  heElit  fever ^  quotidian^  tertian^  quartan  fever. 
Periods  of  gout  ^  pleurify^  of  fevers  ivith  arterial  debility,  and  with 
arterial flrength.  Periods  ofrhaphania^  of  nervous  cough,  hemi" 
crania,  arterial  hemorrhages,  hemorrhoids^  hamoptoej  epilepfy, 
palfyy  apoplexy,  madnefs.  IV.  Critical  days  depend  on  lunar 
periods.     Lunar  periods  in  the  fmall-pox. 

I.  If  any  of  our  mufcles  be  made  to  contraft  violently  by  the 
power  of  volition,  as  thofe  of  the  fingers,  when  any  one  hangs 
by  his  hands  on  a  fwing,  fatigue  foon  enfues ;  and  the  mufcles 
ceafc  to  aft  owing  to  the  temporary  cxhauftion  of  the  fpirit  of 
animation  \  as  foon  as  this  is  again  accumulated  in  the  mufcles,  • 
they  are  ready  to  contraft  again  by  the  efforts  of  volition. 

Thofe  violent  mufcular  aftions  induced  by  pain  become  in 
the  fame  manner  intermitted  and  recurrent  5  as  in  labour-pains, 
vomiting,  tenefmus,  flrangury  ;  owing  likewife  to  the  temporary 
cxhauftion  of  the  fpirit  of  animation,  as  above  mentioned. 

When  any  ftimulus  continues  long  to  aft  with  unnatural  vi- 
olence, fo  as  to  produce  too  energetic  aftion  of  any  of  our 
moving  organs,  thofe  motions  foon  ceafe,  though  the  flimulus 
continues  to  aft  5  as  in  looking  long  on  a  bright  objeft,  as  on  an 
in^-fqiiare  of  red  filk  laid  on  white  paper  in  the  funfliine.  See 
Plate  I.  inSeft.  III.   i. 

On  the  contrary,  where  lefg  of  the  ftiroulus  of  volition,  fenfa- 
tion,  or  irritation,  has  been  applied  to  a  mufcle  than  ufual ; 
there  appears  to  be  an  accumulation  of  the  ipirit  of  animation  in 
the  moving  organ  \  by  which  it  is  liable  to  aft  with  greater 
energy  from  lefs  quantity  of  ftimulus,  than  was  previoufly  nec- 
efTary  to  excite  it  into  fo  great  aftion  5  as  after  having  been  ira- 
merfcd  in  fnow  the  cutaneous  veiQels  of  our  hands  are  excited 
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into  ftronger  a^ion  by  the  ftimulus  of  a  lefs  degree  of  heat, 
than  would  previoufly  have  produced  that  effefl. 

From  hence  the  periods  of  fome  fever-fits  may  take  their  ori- 
gin, either  fimply,  or  by  their  accidental  coincidence  with  lunar 
and  folar  periods,  or  with  the  diurnal  periods  of  heat  and  cold, 
to  be  treated  pf  below  •,  for  during  the  cold  fit  at  the  commence- 
ment of  a  fever,  from  whatever  caufe  that  cold  fit  may  have 
been  induced,  it  follows,  i.  That  the  fpirit  of  animation  muft 
become  accumulated  in  the  parts,  which  exert  during  this  cold 
fit  lefs  than  their  natural  quantity  of  a£lion.  2.  If  the  caufe 
producing  the  cold  fit  does  not  increafe,  or  becomes  diminiihed ; 
the  parts  before  benumbed  or  ina<Sive  become  now  excitable  by 
fmaller  ftimulus,  and  arc  thence  thrown  into  more  violent  ac- 
tion than  is  natural ;  that  is  a  hot  fit  fucceeds  the  cold  one.  3. 
By  the  energetic  action  of  the  fyftem  during  the  hot  fit,  if  it 
continues  long,  an  exhauftion  of  the  fpirit  of  animation  takes 
place  5  and  another  cold  fit  is  liable  to  fucceed,  from  the  moving 
fyftem  not  being  excitable  into  atlion  from  its  ufual  ftimulus. 
This  inirritability  of  the  fyftem  from  a  too  great  previous  ftimu- 
lus, and  ccnfequent  exhauftion  of  fenforial  power,  is  the  caufe  of 
the  gene  al  debility,  and  ficknefs,  and  head-ach,  fome  hours  af- 
ter intoxication.  And  hence  we  fee  one  of  the  caufes  of  the 
periods  of  fever-fits  j  which  however  are  frequently  combined 
with  the  periods  of  our  diurnal  habits,  or  of  heat  and  cold,  or  of 
folar  or  lunar  periods. 

When  befides  the  tendency  to  quiefccnce  occafioncd  by  the 
expenditure  of  fenforial  power  during  the  hot  fit  of  fever,  fome 
other  caufe  of  torpor,  as  the  folar  or  lunar  periods,  is  neceffary 
to  the  introdu£lion  of  a  fecond  cold  fit ;  the  feVer  become^  of 
the  intermittent  kind  ;  that  is,  there  is  a  fpace  of  time  intervenes 
between  tlie  end  of  the  hot  fit,  and  the  coftimcncement  of  the 
next  cold  one.  But  where  no  exterior  caufe  is  neceffary  to  the 
introduilion  of  the  fecond  cold  fit  5  no  fuch  interval  of  health 
interycnes ;  but  the  fecond  cold  fit  commences,  as  foon  as  the 
fenforial  power  is  fufficiently  exhau^ed  by  the  hot  fit ;  and  thc^ 
fever  becomes  continual. 

II.  I.  The  following  are  natural  animal  aftions,  which  are 
frequently  catenated  with  our  daily  habits  of  life,  as  well  as  ex- 
cited by  their  natural  irritations.  The  periods  of  hunger  and 
thirft  become  catenated  with  certain  portions  of  rime,  or  degrees 
of  exhauftion,  or  other  diurnal  habits  of  life.  And  if  the  pairr 
of  hunger  be  not  relieved  by  taking  food  at  the  ufual  time,  it  is 
liable  to  ceafe  till  the  next  period  of  time  or  other  habits  recur  ; 
this  is  not  only  true  in  rcfpecl  to  our  j^encral  dcfire  of  food,  but 
the  kinds  of  it  alio  are  governed  by  this  periodical  habit  5  info- 
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much  that  beer  taken  to  brcakfiaft  will  difturb  the  <Uge(Uon  of 
thofe,  who  have  been  accuftomed  to  tea  ;  and  tea  taken  at  din- 
ner will  diiagree  with  thofe,  who  have  been  accuftomed  to  beer. 
Whence  it  happens,  that  thofe,  who  have  weak  ftomachs,  will 
be  able  to  digeft  more  food,  if  they  take  their  meals  at  regular 
hours ;  becaufe  they  have  both  the  ftimulus  of  the  aliment  they 
take,  and  the  peripchcal  habit,  to  aflift  their  digeftion. 

The  periods  of  emptying  the  bladder  are  not  only  dependent 
on  the  acrimony  or  diftention  of  the  water  in  it,  but  are  fre- 
quently catenated  with  external  cold  applied  to  the  fkin,  as  in 
cold  bathing,  or  wafhing  the  hands  ;  or  with  other  habits  of 
Ufe,  as  many  are  accuftomed  to  empty  the  bladder  before  going 
to  bed,  or  into  the  houfe  after  a  journey,  and  this  whether  it  be 
full  or  not. 

Our  times  of  refpiration  are  not  only  governed  by  the  ftimu- 
lus of  the  blood  in  the  lungs,  or  our  defire  of  frefli  air,  but  alfo 
by  our  attention  to  the  hourly  objedls  before  us.  Hence  when 
a  perfon  is  eameftly  contemplating  an  idea  of  grief,  he  forgets  to 
breathe,  till  the  fenfation  in  his  lungs  becomes  very  Urgent  y 
and  then  a  figh  fucceeds  for  the  purpofe  of  more  forcibly  pu(h- 
ing  forwards  the  blood,  which  is  accumulated  in  the  lungs. 

Our  tin^s  of  refpiration  are  alfo  frequently  governed  in  part 
by  our  want  of  a  fteady  fupport  for  the  a£^ions  of  our  arms, 
and  hands,  as  in  threading  a  needle,  or  hewing  wood,  or  in 
fwimming ;  when  we  are  intent  upon  thefe  objc&s,  we  breathe 
at  the  intervals  of  the  exertion  of  the  perioral  mufclcs. 

a.  The  following  natural  animal  a(^ions  are  influenced  by  fo- 
lar  periods.  The  periods  of  fleep  and  of  waking  depend  mudi 
on  the  folar  period,  for  we  are  inclined  to  fleep  at  a  certain  hour, 
and  to  awake  at  a  certain  hour,  whether  we  have  had  more  or 
lefs  fatigue  during  the  day,  if  withift  certain  limits  ;  and  are  li- 
able to  wake  at  a  certain  hour,  whether  we  went  to  bed  earlier 
or  later,  within  certain  limits.  Hence  it  appears,  that  thofe  who 
complain  of  want  of  fleep,  will  be  liable  to  fleep  better  or  longer, 
if  they  accuftom  themfelvej  to  go  to  reft,  and  to  rife  at  certain 
hours. 

The  periods  of  evacuating  the  bowels  are  generally  connefted 
with  fome  part  of  the  folar  day,  aa  well  as  with  the  acrimony  or 
diftentioi^  occafioned  by  the  feces.  Hence  one  method  of  cor- 
rediing  coftivenefs  is  by  endeavouring  to  eftablifti  a  habit  of 
evacuation  at  a  certain  hour  of  the  day,  as  recommended  by  Mr. 
Locke,  which  may  be  accomplifhed  by  ufing  daily  voluntary  ef- 
forts at  thofe  times,  joined  with  the  ufual  ftimulus  of  the  mate- 
rial to  be  evacuated. 

3*  The  following  natural  animal  actions  are  connefled  with 

lunar 


Sect.  XXXVI.  3.  i.      OF  DISEASES.  55; 

lunar  periods,  i.  The  periods  of  female  menftniation  are  con- 
neAed  with  lunar  periods  to  great  exaftnefs,  in  fomc  inftance$ 
even  to  a  few  hours.  Thcfc  do  not  commence  or  terminate  at 
the  full  or  change,  or  at  any  other  particular  part  of  the  luna- 
rion,  but  after  they  have  commenced  at  any  part  of  it,  they  con- 
tinue to  recur  at  that  part  with  great  regularity,  unlefs  difturbed 
by  fomc  violent  circumftance,as  explained  in  Sc£t.  XXXII.  No. 
6.  their  return  is  immediately  caufed  by  deficient  venous  ab- 
forption,  which  is  owing  to  the  want  of  the  ftimulus,  defigned 
by  nature^  of  amatorial  copulation,  or  of  the  growing  fetus. 
When  the  catamenia  returns  fooner  than  the  period  of  lunation, 
ft  {hews  a  tendency  of  the  conftitution  to  irritability  ;  that  is  to 
debility,  or  deficiency  of  fenforial  power,  and  is  to  be  relieved 
by  fmsdl  dofes  of  fteel  and  opium. 

The  venereal  orgafm  of  birds  and  quadrupeds  feems  to  com- 
mence, or  return  about  the  mod  powerful  lunations  at  the  vernal 
or  autumnal  equinoxes  ;  but  if  it  be  difappointed  of  itsobjeft, 
It  is  faid  to  recur  at  monthly  periods ;  in  this  refpeft  refembling 
'the  female  catamenia.  Whence  it  is  believed,  that  women  arc 
more  liable  to  become  pregnant  at  or  about  the  time  of  their  cat- 
amenia, than  at  the  intermediate  times ;  and  on  this  account- 
they  are  feldom  much  miftaken  in  their  reckoning  of  nine  lunar 
periods  from  the  laft  menftruation ;  the  inattention  to  this  may 
fometimes  have  been  the  caufe  of  fuppofed  barrennefs,  and  is 
therefore  worth  the  obfervation  of  thofe,  who  wifli  to  have 
children. 

ni.  We  now  come  to  the  periods  of  difeafed  animal  anions. 
The  periods  of  fever-fits,  which  depend  on  the  ftated  returns  of 
noflumal  cold,  are  difcuffed  in  Seft,  X?CXII.  3.  Thofe  which 
originate  or  recur  at  folar  or  lunar  periods,  are  alfo  explained  in 
Seaion  XXXII.  6.  Thele  wc  (hall  here  enumerate ;  obferv- 
ing,  however,  that  it  is  not  morefurprifing,  that  the  influence  of 
the  varying  attraftions  of  the  fun  and  moon,  (hould  raifc  the 
ocean  into  mountains,  than  that  it  (hould  zScd.  the  nice  fenfi- 
bilities  of  animal  bodies ;  though  the  manner  of  its  operation  on 
them  is  difficult  to  be  underftood.  It  is  probable  Jiowever,  that 
as  this  influence  gradually  leflicns  during  thexrourfeof.the  day, 
or  of  the  lunation,  or  of  the  year,  fome  a^lions  of  our  fyftem  be- 
come lefs  and  lefs  ;  till  at  length  a  total  qmcfcencc  of  fome  part 
is  induced  ;  which  is  the  commencement  of  the  paroxyfms  of 
fever,  of  menftruation,  of  pain  with  decreafed  acEtion  of  the  af- 
fected organ,  and  of  confequent  convulfion. 

I.  A  diurnal  fever  in  fome  weak  people  is  diftinclly  obferved 
to  come  on  towards  evening,  and  to  ceafe  with  a  moift  fldn  early 
in  the   morning,  obeying  the  folar  periods.      Pcrfons  of  weak 
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conftitutions  ai«  liable  to  get  into  better  fpirits  at  the  acccfs  of 
Ae  hot  fit  of  this  evening  fever ;  and  are  thence  inclined  to  fit 
up  late  5  which  by  further  enfeebling  them  incrcafes  the  dif* 
cafe ;  whence  they  lofe  their  ftrength  and  their  colour. 

Hence  delicate  ladies,  who  do  not  ufe  rouge,  are  obferved  to 
become  paler  in  the  evening  5  which  is  probably  ovnng  to  the 
circulation  through  the  whole  fyftem  being  lets  frequently  per- 
formed in  a  given  time,  though  the  pulfe  is  quicker ;  and  hence 
the  mafs  of  blood  becomes  lefs  frequently  oxygenated  in  the 
lungs,  and  in  confequence  has  a  lefs  florid  colour.  This  pale 
colour  therefore  arifes  from  xlebility,  which  occurs  to  delicate 
people  in  the  evening  from  the  exhauftion  of  fenforial  power 
during  the  day,  and  is  generally  attended  by  quick ncfs  of  pulfe  \ 
by  which  circumftance  the  debility  may  in  fome  degree  be 
meafured. 

Another  caufc  of  the  colour  of  the  (kin  may  occafionally  de- 
pend on  the  increafed  aAion  of  the  cutaneous  capillaries,  z^  iii 
the  hot  fit  of  fever;  or  by  the  production  of  new  blood  veflfcls, 
as  in  topical  inflammations.  And  palenefs  may  arife  from  the 
contrary  fituations,  as  from  inaftion  of  the  cutaneous  capillavl<:s 
in  the  cold  paroxyfm  of  fever,  apd  from  the  concretion  of  the 
fides  of  the  fmall  cutaneous  arteries,  as  in  old  age. 

2.  The  periods  of  hertic  fever,  fuppofcd-  to  arife  from  ab- 
ibrption  of  matter,  obey  the  diurnal  periods  like  the  above, 
having  the  exaccrbefcence  towards  evening,  and  the  remif- 
fion  early  in  the  morning,  with  fweats,  or  diarrhoea,  or  urine 
with  white  fediment. 

3.  The  periods  of  quotidian  fever  are  either  catenated  with 
folar  time,  and  return  at  the  intervals  of  twenty-four  hours ;  or 
with  lunar  time,  recurring  at  the  intervals  of  about  twenty-five 
hours.  There  is  great  ufe  in  knowing  with  whr.t  circumftaftcet 
the  periodica]  return  or  new  morbid  motions  are  conjoined,  as 
the  moft  eflrcftual  times  of  exhibiting  the  proper  medicines  arc 
thus  determined.  So  if  the  torpor,  which  uihcrs  in  an  aj^ue  fit; 
is  catenated  with  the  lunar  day ;  it  is  known  when  the  bark  or 
opium  muft  be  given,  fo  as  to  exert  its  principal  eflvd  about  the 
time  of  the  expelled  return.  Solid  opium  (hould  be  given  about 
an  hour  before  the  expeftcd  cold  fit  5  liquid  opium  and  wine 
about  half  an  hour  ;  the  bark  repeatedly  for  fix  or  eight  hours 
previous  to  the  expefted  return. 

4.  The  periods  of  tertian  fevers,  reckoned  fvom  the  conr- 
mencement  of  one  cold  fit  to  the  comnr.cncemcnt  of  the  next 
cold  fit,  recur  with  folar  intervals  of  fc  rty-eiglit  hours,  or  with 
hinar  ones  of  about  fifty  hoursi  When  the  recurrence  of  thcfc 
begins  one  or  two  hours  earlier  than  the  folar  period,  it  fl^ws, 
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that  the  torpor  or  cold  fit  is  produced  by  lefs  external  influence  j 
and  thc^fore  that  it  is  more  liable  to  degenerate  into  a  fever 
with  omly  remiilions  ;  (o  when  menftruation  recurs  fooner  than 
the  period  of  lunation,  it  (hews  a  tendency  of  the  habit  to  tor- 
por or  inhritability. 

5.  The  periods  of  quartan  fevers  return  at  folar  intervals  of 
fcventy-two  hours,  or  at  lunar  ones  of  about  fevcnty-four  hours 
and  a  half.  This  kind  of  ague  appears  moft  in  moid  cold  au- 
tumns, and  in  cold  countries  replete  with  marfhes.  It  is  at- 
tended with  greater  debility,  and  its  cold  accefs  more  diilicuit 
to  prevent.  For  where  there  is  previoufly  a  deficiency  of  fenfo- 
rial  power  the  conftitution  is  liable  to  run  into  greater  torpor 
from  any  further  diminution  of  it ;  two  ounces  of  bark  and  fome 
fteel  (hould  be  given  on  the  day  before  the  return  of  the  cold 
paroxyfm,  and  a  pint  of  wine  by  degrees  a  few  hours  before  its 
return,  and  thirty  drops  of  laudanum  one  hour  before  the  ex- 
pelled cold  fit. 

6.  ITie  periods  of  the  gout  generally  commence  about  an 
hour  before  fun-rife,  which  is  ufually  the  coldeft  part  of  tiie 
twenty-four  hours.*  The  greater  periods  of  the  gout  feem  alfo 
to  obferve  the  folar  influence,  returning  about  the  fame  fealbn 
of  the  year. 

7.  The  periods  of  the  plcurify  recur  with  exacerbation  of  the 
pain  and  fever  about  fun-fet,  at  which  time  venefedicn  is  of  moft 
fcrvice.  The  fame  may  be  obferved  of  the  inflammatory  rheu- 
matifm,  and  other  fevers  with  arterial  ilrength,  which  fcem  to 
obey  fdar  periods  ;  and  thofc  with  debility  leem  to  obey  lunar 
ones. 

8-  The  periods  of  fevers  with  arterial  debility  feem  to  obey 
the  lunar  day,  having  their  accefs  daily  nearly  an  hour  later  ; 
and  have  fometimes  two  accedes  in  a  day,  refembiing  the  lunar 
efFe£ts  upon  the  tides. 

9.  The  periods  of  rhaphania,  or  convulfions  of  the  limbs  from 
'heumatic  pain,  feem  to  be  conne£led  with  folar  influence,  re* 
turning  at  nearly  the  fame  hour  for  weeks  together,  unlefs  dis- 
turbed by  the  exhibition  of  powerful  dofes  of  opium. 

So  the  periods  of  tuflTis  ferina,  or  violent  cough  with  flow 
pulfe,  called  nervous  cough,  recur  by  folar  periods.  Five  grains 
of  opium  given  at  the  time  the  cough  commenced  difturbed  the 
period,  from  feven  in  the  evening  to  eleven,  at  which  time  it 
regularly  returned  for  fome  days,  during  which  time  the  opium 
was  gradually  omitted.  Then  120  drops  of  laudanum  were 
given  an  hour  before  the  accefs  of  the  cough,  and  it  totally  ceafed. 
The  laudanum  was  continued  a  fortnight,  and  then  gradually 
di£cominued. 

10.  The 
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TO*  The  periods  of  hemicrania,  and  of  painful  cpilcpfy,  arc 
liable  to  obey  Imur  periods,  both  in  their  diurnal  returns,  and 
in  their  greater  periods  of  weeks,  but  arc  alfo  induced  by  other 
exciting  chutes. 

11.  The  periods  of  arterial  haemorrhages  feem  to  return  at 
folar  periods  about  the  fame  hour  of  the  evening  or  morning. 
Perhaps  the  venous  hemorrhages  obey  the  lunar  periods,  as  the 
catamenia,  nnd  ha£morrhoids. 

12.  The  periods  of  the  hemorrhoids,  or  piles,  in  fome  recur 
monthly,  in  others  only  at  the  greater  lunar  influence  about  the 
equinoxes. 

13.  The  periods  of  haemoptoe  fometimes  obey  folar  influence, 
recurring  early  in  the  morning  for  (everal  days  ;  and  fometimes 
lunar  periods,  recurring  monthly ;  and  fometimes  depend  on 
our  hours  of  fleep.     See  Clafs  I.  2.  i.  9. 

14.  Many  of  the  firft  periods  of  epileptic  fits  obey  the  month- 
ly lunation  with  fome  degree  of  accuracy ;  others  recur  only  at 
the  mod  powerful  lunations  before  the  vernal  equinox,  and  after 
the  autumnal  one  j  but  when  the  conftitution  has  gained  a 
habit  of  relieving  difagreeable  fenfations  by  tHisWd  of  exertion, 
the  fit  recurs  from  any  flight  caufe. 

1 5.  The  attack  of  palfy  and  apoplexy  arc  known  to  recur  with 
great  frequency  about  the  equinoxes. 

16.  There  arc  numerous  inftances  of  the  cflTed  oftheJuna- 
tions  upon  the  periods  of  infanity,  .whence  the  name  of  lunatic 
has  been  given  to  thofe  afflifled  with  this  difeafe. 

IV.  The  critical  days,  in  which  fevers  arc  fuppofed  to  termi- 
nate, have  employed  the  attention  of  medical  philofophers  from 
the  days  of  Hippocrates  to  the  prefent  time.  In  whatever  part 
of  a  lunation  a  fever  commences,  which  owes  either  its  whole 
caufe  to  folar  and  lunar  influence,  or  to  thisinconjunftion  with 
other  caufes  ;  it  would  feem,  that  the  effeft  would  be  the  great- 
eft  at  the  full  and  new  moon,  as  the  tides  rife  higheft  at  thofe 
times,  and  would  be  the  leaft  at  the  quadratures  ;  thus  if  a  fe- 
ver-fit fhould  commence  at  the  new  or  full  moon,  occafioned 
by  the  folar  and  lunar  attraction  diminifhing  fome  chemical  af- 
finity of  the  particles  of  blood,  and  thence  decreafing  their  ftimu-  • 
lus  on  our  fanguiferous  fyftem,  as  mentioned  in  Seel.  XXXII. 
6.  this  efieft  will  ^aily  decreafe  for  the  firft  feven  days,  and 
will  then  increafe  till  about  the  fourteenth  day,  and  will  again 
decreafe  till  about  the  twenjty-firft  day,  and  increafe  again  till 
the  end  of  the  lunation.  IV  a  fever-fit  from  the  above  caufe 
ihould  commence  on  the  feventh  day  after  either  lunation,  the 
reverfe  of  the  above  circumftances  would  happen.  Now  it  is 
probable,  that  thofe  fevers,  whofe  crifis  or  terminations  are  In*- 

fluenccd 
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fiuenced  by  lunations,  may  bcgm  ^t  one  or  other  of  the  above 
times,  namely  at  the  changes  or  quadratures  ;  though  fufficient 
obfervadons  have  not  been  made  to  afcertain  this  circumilance. 
Hence  I  conclude,  that  the  fmall-pox  and  meafles  have  their 
critical  days,  not  governed  by  the  times  required  for  certain 
chemical  changes  in  the  blood,  which  affed:  or  alter  the  ftimu- 
lus  of  the  contagious  matter,  but  from  the  daily  increafing  or 
decreafing  effedl  of  this  lunar  link  of  catenation,  as  explained  in 
Section  XVll.  3.  3.  And  as  other  fevers  terminate  moft  fre- 
quently about  the  fevcnth,  fourteenth,  twenty-firft,  or  about  the 
end  of  four  weeks,  when  no  medical  afliftance  has  diflurbed 
their  periods,  I  conclude,  that  thefe  crifes,  or  terminations,  are 
governed  by  periods  of  the  lunations,  though  we  are  ftill  igno- 
rant of  their  manner  of  operation. 

In  the  diftin£l  fmall-pox  the  veftiges  of  lunation  are  very  ap- 
parent ;  after  inoculation  a  quarter  of  a  lunation  precedes  the 
commencement  of  the  fever,  another  quarter  terminates  with 
the  complete  eruption,  another  quarter  with  the  complete  matu- 
ration, and  another  quarter  terminates  the  complete  abforption 
of  a  material  now  rendered  inoflFenfive  to  the  conftitution* 


SECT. 
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SECT.    XXXVII. 

OF  DIGESTION,  SECRETION,  NUTRITION. 

I.  Ci-^als  increafe  by  the  greater  attraction  cf  their  fides,  Accri" 
tion  by  chemical  precipitations ,  by  iveldingy  by  prejfure,  by  aggiuiU 
nation,  11.  Hunger^  dige/lion,  why  it  cannot  be  imitated  out  of 
the  body.  LaSeais  abforb  by  animal  fele^ion^  or  appetency.  III. 
The  glands  and  pores  edforb  nutritious  particles  ^  animal  feleBion* 
Organic  particles  of  Bujin,  Nutrition  applied  at  the  time  of 
elongation  of  fibres.  Like  itfiammation.  IV.  It  feems  eafier  to 
have  preferred  aninuds  than  to  reproduce  them.  Old  age  and  death 
firom  inirrit  ability.  Three  caufis  of  this.  Original  fibres  of  the 
organs  offenfe  and  mufcles  unchanged.  V.  Art  of  producing 
long  life. 

I.  The  larger  cryftals  of  faline  bodies  may  be  conceived  to 
arife  from  the  combination  of  fmaller  cryftals  of  the  fame  form, 
owing  to  the  greater  attraftions  of  their  fides  than  of  their  an- 
gles. Thus  if  eight  cubes  were  floating  in  a  fluid,  whofe  fric- 
tion or  refiftance  is  nothing,  it  is  certain  the  fides  of  thcfe  cubes 
would  attraft  each  other  ftronger  than  their  angles  j  and  hence 
that  thefe  eight  fmaller  cubes  would  fo  arrange  themfclves  as  to 
produce  one  larger  one. 

There  are  other  means  of  chemical  accretion,  fuch  as  the  de- 
pofitionsof  dilfolved  calcareous  or  (iliceous  particles,  as  are  feto 
in  the  formation  of  the  ftala(flites  of  limcftone  in  Derbyfliire,  or 
of  calcedone  in  Cornwall.  Other  means  of  adhefion  are  produ- 
ced by  heat  and  prefTure,  as  in  the  weiding  of  iron-bars  ;  and 
■  other  means  by  fimple  preflTure,  as  in  forcing  two  pieces  of  ca- 
outchou,  or  elaftic  gum,  to  adhere ;  and  laftly,  by  the  aggluti- 
nation of  a  third  fubftance  penetrating  the  pores  of  the  other 
two,  as  in  the  agglutinationof -wood  by  means  of  animal  gluten. 
Though  the  ultimate  particles  of  animal  bodies  arc  held  togeth- 
er during  life,  as  well  as  after  death,  by  their  fpecific  attraftion 
of  cohefion,  like  all  other  matter  ;  yet  it  docs  not  appear,  that 
their  original  organization  was  produced  by  diemical  laws,  and 
their  produdion  and  increafe  muft  therefore  only  be  looked  for 
from  the  laws  of  animation. 

II.  When  the  pain  of  hunger  requires  relief,  certain  parts  of 
the  material  world,  which  furround  us,  when  applied  to  our 
palates,  excite  into  aftion  the  mufcles  of  deglutition  ;  and  the 
material  is  fwallowed  into  the  ftomach.  Here  the  new  aliment 
becomes  mixed  with  certain  animal  fluids,  and  undergoes  a 
•  chemical 
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chemical  procefs,  termed  digeftion  ;  which,  however,  chcmiftry 
has  not  yet  learnt  to  imitate  out  of  the  bodies  of  living  animals 
or  vegetables-  This  procefs  fecms  very  fimilar  to  the  faccharine 
procefs  in  the  lobes  of  farinaceous  feeds,  as  of  barley,  when  it 
Degins  to  germinate  ;  except  that,  along  with  the  fugar,  oil  and 
mucilage  are  alfo  produced  ;  which  form  the  chyle  of  ani- 
mals, which  is  very  fimilar  to  their  milk. 

The  reafon,  I  imagine,  why  this  chyle^making,  or  faccharine 
procefs,  has  not  yet  been  imitated  ffy  chemical  operations,  is 
owing  to  the  materials  being  in  fuch  a  fituatiou  in  rcfpec't  to 
warmth,  mcifture,  and  motion  ;  that  they  will  immediately 
chafige  into  the  vinous  or  acetous' fernientacion  ;  except  the 
new  fugar  be  abforbed  by  the  numerous  ladleal  or  lymphatic 
veflels,  as  focn  as  it  is  produced  ;  which  is  not  eafy  to  imitate 
in  the  laboratory. 

Thefe  lafteal  veflels  have  mouths,  which  are  irritated  into  ac- 
tion by  the  ftimulus  of  the  fluid  which  furrounds  them  ;  and  by 
animal  feleftion,  or  appetency,  they  abforb  fuch  part  of  the  flu- 
id as  is  agreeable  to  their  palate  5  thofe  parts,  for  inft<:nce, 
which  are  already  converted  into  chyle,  before  they  have  time 
to  undergo  another  change  by  a  vinous  or  acetous  fermentation. 
This  animal  abforption  of  fluid  is  almoft  vifible  to  the  naked  eye 
in  the  a£lion  of  the  punflalachrynialia  ;  which  imbibe  the  tears 
from  the  eye,  and  diicharge  them  again  into  the  nollrils. 

ni.  The  arteries  conftitute  another  refcrvoir  of  a  changeful 
fluid  5  from  which,  after  its  recent  oxygenation  in  the  lungs,  a 
further  animal  feIe£l:ion  of  various  fluids  i;-  abforbed  by  the  nu- 
merous glands  ^  thefe  feled  their  refpeftiye  fluids  from  the 
blood,  which  is  perpetually  undergoing  a  chemical  change  ;  but 
the  fele61:ion  by  thefe  glands,  like  that  of  the  lafteals,  which 
ope;i  their  mouths  into  the  digelling  aliment  in  the  ftomach,  is 
from  animal  appetency,  not  from  chemical  affinity  ;  fecretion 
cannot  therefore  be  imitated  in  the  laboratory,  as  it  confills  in  a 
felcftion  of  part  of  a  fluid  during  the  chemical  change  of  that 
fluid. 

The  mouths  of  the  la£teals,  and  lymphatics,  and  the  uhimate 
terminations  of  the  glands,  are  finer  than  can  eaGly  be  conceived ; 
yet  it  is  probable,  that  the  pores,  or  interitices  of  the  parts,  or 
coats,  which  conftitute  thefe  ultimate  veflels,  may  ftill  have 
greater  tenuity  j  and  that  thefe  pores  from  the  above  analogy 
muft  poflefs  a  fimilar  power  of  irritabihty,  and  abforb  by  their 
living  energy  the  particles  of  fluid  adapted  to  their  purpofes, 
whether  to  replace  the  parts  abraded  or  diflfolved,  or  to  elongate 
and  enlarge  themfclves.  Not  only  cvtry  kind  of  gland  is  thus 
endued   with  its  peculiar  appetency,    and  feledts  the   material 
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agreeable  to  its  tafte  from  the  blood,  but  every  individual  pore 
acquires  by  animal  feleftion  the  material,  which  it  wants  \  and 
thus  nutrition  feems  to  be  performed  in  a  manner  fo  fimilar  ta 
fecretion  ;  that  they  only  differ  in  the  one  retaining,  and  the 
other  parting  again  with  the  particles,  which  they  have  fclecled 
from  the  blood. 

They  may,  indeed,  differ  in  another  circumftance  ;  that  iii 
nutrition  certain  particles  of  the  circulating  blood,  which  have 
not  previoufly  been  u  fed  411  the  fyftem,  are  embraced,  and  form 
a  folid  part  of  the  animal.  Whereas  in  fome  of  the  fecretions, 
thofe  particles  appear  to  be  imbibed  by  the  glands,  which  have 
already  been  uled  in  the  fyftem,  and  probably  abraded  or  de- 
tached from  it  into  the  circulation  :  thefc  are  depofited  in  refer- 
voirs  for  future  ufe,  as  bile  and  mucus  5  or  excluded  for  other 
purpofc^,  as  femen  and  tears  ;  of  evacuated  (imply  as  feces  and 
urine.  And  it  (hould  be  obferved,  that  all  thefe  fecretions  arc 
produced  from  their  glands,  in  a  very  dilute  ftate,  mingle<|,  I  be- 
lieve, with  mucus  diffolved  in  water ;  which  "is  in  part  re-ab- 
forbed  from  the  refcrvoirs  of  the  glands,  or  from  the  cells  or 
furfaces  of  the  body,  that  no  unneccflary  wafte  of  animal  mat- 
ter may  occur ;  which  accounts  for  the  urinary  bladders  of  fifli, 
which  would  otherwife  appear  to  be  tiniieccffary,  according  to 
the  obfervatiort  of  Munro. 

This  way  of  accounting  for  nutrition  from  ftimulus,  and  the 
confequenr  animal  fclcQlon  of  particles,  is  much  more  analo- 
gous to  other  phenomena  of  the  animal  microcofm,  than  by 
having  recourfe  10  the  microfcopic  animalcula,  or  organic  par- 
ticles of  Buffon  and  Needham  ;  which  being  already  compound- 
ed muft  themfelves  require  nutritive  particles  to  continue  their 
own  exiftence.  And  mufl  be  liable  fo  undergo  a  change  by  our  di- 
gcftiveor  fecretory  organs-,  otherwife  mankind  would  foon  rcfem- 
blcby  their  theory  the  animals,  which  they  feed  upon.  He,  who 
is  nourilhcd  by  beef  or  venifon,  wouW  in  time  become  horned  \ 
and  he,  who  feeds  on  pork  or  bacon,  would  gain  a  nofe  proper 
for  rooting  into  the  earth,  as  well  as  for  the  perception  of  od'ours. 

The  whole  animal  fyrtem  may  be  confidered  as  confiding  of 
the  extremities  of  the  nerves,  or  of  havine;  been  produced  from 
them  ;  if  we  except  perhaps  the  medullary  part  of  the  brain 
refiding  in  the  head  and  fpine,  and  in  the  trunks  of  the  nerves. 
Thefe  extremities  of  the  nerves  are  either  of  thofe  of  locomotion, 
which  are  termed  mufcalar  fibres ;  or  of  thofe  of  fenfation, 
which  conflitute  the  immediate  organs  of  fenfe,  and  which  have 
alfo  their  peculiar  motions.  Now  as  the  fibres,  which  confti- 
tute  the  bones  and  membranes,  poflefled  originally  fenfation  and 
motion  j  and  are  liable  again  topoficfs  them,  when  ihey  become 
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inflamed  J  it  follows,  that  thofe  were,  when  firft  fornned,  ap- 
pendages to  the  nerves  of  fenfation  or  locomotion,  or  were 
formed  from  them.  And  that  hence  all  the.fe  folid  parts  of  the 
body,  as  they  have  originally  .confifled  of  extremities  of  nerves, 
require  an  appofition  of  nutritive  particles  of  a  fimilar  kind, 
contrary  to  the  opinion  of  BulTon  and  Needham  above  recited.. 

•Laftly,  as  all  thcfe  filaments  have  poflefled,  or  do  poflefs,  the 
power  of  contraction,  and  of  confequent  inertion  or  elongation  ; 
it  feems  probable,  that  tl\e  nutritive  particles  are  applied  during 
their  times  of  elongation  j  when  their  original  conftituent  par- 
ticles are  removed  to  a  greater  diftance  from  each  other.  For 
each  mufcular  or  fenfual  .fibre  may  be  confidered  as  ^  row  or 
firing  of  beads ;  which  approach^  when  in  contraftion,  and  re- 
cede during  its  reft  or  elongation ;  and  our  daily  experience 
Ihews  us,  that  great  a£lion  emaciates  the  fyftem,  and  that  it  is 
repaired  during  reft. 

Something  like  this  is  feen  out  of  the  body ;  for  if  a  hair,  or 
a  fmgle  untwlited  fibre  of  flax  or  filk,  be  foakcd  in  w^ier  j  it  be- 
comes longer  ^nd  thicker  by  the  water^  which  js  auiorbed  into 
its  pores.  Now  if  a  hair  could  be  fuppofed  to4?e  thus  iramerfed 
in  a  folution  pf  particles  fimilar  to  thofe,  which  com pofe  it  ; 
one  may  imagine,  that  it  might  be  thus  increafed  in  weight  tnd 
magnitude ;  as  the  particles  of  oak-bark  increafe  tjKe  jTubftaqcc 
of  the  hides  of  be^fl:s  in  the  procefs  of  making  leather.  J  men- 
tion thefe  not  as  philofophic  analogies,  but  as  fimilies  tp  facili- 
tate our  ideas,  how  an  accretion  of  parts  may  be  efl^efted  by 
animal  appetences,  or  feleftions,  in  a  manner  fomewhat  fimilar 
to  mechanical  or  chemical  attractions. 

If  thofe  new  particles  of  matter,  previoufly  prepared  by  d;- 
geftion  and  fanguification,  only  fupply  the  place;^  of  thofe,  which 
have  been  abraded  by  the  adlions  of  the  fyftem,  it  is  properly 
termed  nutrition.  If  they  are  applied  to  the  extremities  of  the 
nervous  fibrils,  or  in  fuch  quantity  as  to  increafe  the  length  or 
craflitude  pf  them,  the  body  becomes  at  the  fame  time  eqlarged, 
and  its  growth  is  increafed,  as  well  a^  its  deficiencies  repaired. 

In  this  laft  cafe  fomething  more  than  a  fimplc  appofition  or 
fele£lion  of  particles  feems  to  be  neceflary  ;  as  many  parts  of 
the  fyftem  during  its  growth  are  caufed  to  recede  from  thofe, 
with  which  they  were  before  in  contaft  j  as  the  ends  of  the 
bones,  or  cartilages,  recede  from  each  other,  as  their  growth 
advances :  this  procefs  refembles  inflammation,  as  appears  in 
ophthalmy,  or  in  the  produftion  of  new  flefli  in  ulcers,  where 
old  veflels  are  enlarged,  and  new  ones  produced  ;  and  like  that 
is  attended  with  fenfation.  In  this  fituation  the  velTcls  become 
4iftended  with  blood,  and  acquire  greater  fenfibility,  and  may 

thu^ 
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thus  be  compared  to  the  ereflkion  of  the  penis,  or  of  the  nipples 
of  the  breads  of  women  ;  while  new  particles  become  added  at 
the  fame  time ;  as  in  the  procefs  of  nutrition  above  defcribed. 

When  only  the  natural  growth  of  the  ^various  parts  of  the 
body  is  produced,  a  pleafurable  fenfation  attends  it,  as  in  youth, 
and  perhaps  in  thofe,  who  are  in  the  progrefs  of  becoming  fat. 
When  an  unnatural  growth  is  the  confcquence,  as  in  inflam- 
matory difeafeSj  a  painful  fenfation  attends  the  enlargement  of 
the  fyilem. 

IV.  This  appofition  of  new  parts,  as  the  old  ones  difappear, 
felefted  from  the  aliment  we  take,  firft  enlarges  and  ftrength- 
ens  our  bodies  for  twenty  years ;  for  another  twenty  years  it 
keeps  us  in  health  and  vigour,  and  adds  ftrength  and  folidity  to 
the  fyftem,  and  then  gradually  ceafes  to  nourifli  us  properly  j 
and  for  another  twenty  years  we  gradually  fink  into  decay,  and 
finally  ceafe  to  ac\,  and  to  exift. 

On  confidering  this  fubjeft  one  fhould  have  imagined  at  firft 
view,  that  it  might  have  been  eafier  for  nature  to  have  fup- 
p<5rted  her  progeny  for  ever  in  health  and  life,  than  to  have  per- 
petually reproduced  them  by  the  wonderful  and  myftenous 
procefs  of  generation.  But  it  feems  our  bodies  by  long  habit 
ceafe  to  obey  the  ftimulus  of  the  aliment^  which  (hould  uipport 
us.  'After  we  have  acquired  our  height  and  folidity  we  make 
no  more  new  parts,  and  the  fyftem  obeys  the  irritations,  fcn- 
fations,  voHUons,  and  afibciations,  with  lefe  and  Icfs  energy,  till 
the  whole  finks  into  inaftion. 

Three  caufes  may  confpire  to  render  our  nerves  lefs  excitable, 
which  have  been  already  mentioned,  i.  If  a  ftimulus  be  greater 
than  natural,  it  produces  too  great  an  exertion  of  the  ftimulated 
organ,  and  in  confequence  exhaufts  the  fpirit  of  animation ;  and 
the  moving  organ  ceafes  to  aft,  even  though  the  ftimulus  be 
continued.  And  though  reft  will  recruit  this  exhauftion,  yet 
fome  degree  of  permanent  injury  remains,  as  is  evident  after  ex- 
pofing  the  eyes  long  to  too  ftrong  a  light.  2.  If  excitations 
weaker  than  natural  be  applied,  fo  as  not  to  excite  the  organ 
into  aftion,  (as  when  (mall  dofes  of  aloes  or  rhubarb  are  ex* 
hibited,)  they  may  be  gradually  increafcd,  without  exciting  the 
organ  into  a£Hon  *,  which  will  thus  acquire  a  habit  of  difobedi- 
cnce  to  the  ftimulus  ;  thus  by  incrcafing  th^  dofe  by  degrees, 
great  quantities  of  opium  or  wine  may  be  take.a  without  intoxi- 
cation.    See  Scft.  XII.  3.   i. 

3.  Another  mode,  by  which  Ufc  is  gradually  undermined)  is 
when  irritative  motions  continue  to  be  produced  in  confequence 
of  ftimulus,  hut  are  not  fucceeded  by  fenfation  ;  hence  the 
ftimulus  of  contagious  matter  is  not  capab4c  of  producing  fever 
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a  feco^d  time,  becaufe  it  is  not  fucceeded  by  fenfation.  Set 
Se£t.  XII.  3.  6.  And  hence,  owing  to  the  want  of  the  gener- 
al pleafurable  fenfation,  which  ou<»ht  to  attend  digcftio;i  and 
glandular  fecretipn,  an  irktomenefs  of  Ufc  enfues  j  and,  where  i 
this  is  in  greater  excefs,  the  melancholy  of  old  age  occurs,  with 
torpor  or  dej>ility. 

From  hence  I  conclude,  that  it  is  probable  that  the  £brill«». 
or  moving  filaments  at  the  extremities  of  the  nerves  of  fenfe,  and 
the  fibres  which  conftitute  the  mufcles  (which  arc  perhaps  the 
only  parts  of  the  fyitem  that  are  endued  with  contradiile  life) 
are  not  changed,  as  we  advance  in  years,  like  the  other  parts  of 
the  body  ;  but  only  enlarged  or  elongated  with  our  growth  ; 
and  in  confequer\ce  they  become  Icfs  and  lefs  excitable  into  ac- 
tion. Whencej  inftead  of  gradually  changing  the  old  animal^ 
the  generation  of  ^  totally  new  one  becomes  neceflary  with  u^- 
diminiflied  excitability ;  which  many  years  will  continue  to  ac- 
quire new  parts,  or  new  folidity,  and  then  lofing  its  excitability 
in  time,  periflj  like  its  parent. 

V.  From  this  idea  the  art  of  preferving  long  health  apd  life 
maybe  d^aced;  which muft  confiQ;  in  ufiog  ao  greater  ftima- 
lus,  whether  of  the  quantity  or  kind  of  ojyir  foo4  and  drink,  or 
of  external  circum  (lances,  fuch  as  heat,  and  exerciie,  and  wake- 
fulnefs,  than  i^  fuflicicAt  to  prefervie  us  in  vigour  ;  and. gradual 
ly,  as  we  grow  old  to  increafc  the  ftimulus  of  our  aliment,  as  , 
the  inirritability  of  our  fyftem  increase?* 

The  debilitating  effe£ls  afcribed  by  the  poet  Martial  to  the  , 
cxceflive  ufe  of  warm  bathing  in  It^ly*  may  >|jrith  equal  propriety  .. 
)>e  applied  to  the  warm  rooms  oiF  England  j  which,  with  the  » 
general  exceffive  ftimulus  of  fpirituous  or  fermented  liquors^ 
^nd  jn  fome  inftances  of  immoderate  venery,  contribute  tot  « 
/iKMteA  our  lives. 

Balnea f  'vina,  Venus y  eorrumpunt  corpora  n^ra; 

At  faclunt  yttam  balnea ^  fina,  Venus'  I 

Wine,  women,  warmth,  againd  our  lives  comblzK ; 
pm,  what  is  life,  without  warroth,  women,  wine  i 
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SECT,     xxxvm. 

•F  THE  OXTGENATION  O?    THE    BLOOD   IN   THE     LUNGS,   ANP 
IN    THE    PLACENTA. 

I.  Blood  abforbf  oxygene  from  the  airy  wbenee  phofphoric  ndJ,  changer 
its  colour y  gives  out  heaiy  and  fame  phlogiJHc  materialy  and  acquires 
em  ethereal  fpirity  which  is  d'lffipated  in  jihrgus  motion.  II.  The 
placenta  is  a  pulmonary  organ  like  the  gills  offi/h.  Oxygenation  of 
the  blood  from  airy  from  watery  by  lungs  y  by  gills  y  by  the  placenta  ; 
ftecejfity  of  this  oxygenation  to  quadrupedsy  to  fifhy  to  the  fetus  in 
ntero.  Placental  vejfels  inferted  into  the  arteries  of  the  mother. 
Ufe  of  cotyledons  in  cows.  Why  quadrt^peds  have  not  fanguifer-* 
ous  lochia.  Oxygenation  of  the  chick  in  the  eggy  of  feeds.  III. 
The  liquor  amnii  is  not  excrementitious.  It  is  nutritious.  It  is 
found  in  the  efiphagus  and  Jlomach^  and  forms  the  meconium. 
Monflrous  births  without  heads,      ^teftion  of  Qr,  Harvey. 

I.  From  the  tecent  difcovcncs  of  miti^r  ingenious  philofo* 
phers  it  appears,  that  during  refpiration  the  blood  imbibes  the 
vital  part  of  the  air,  called  oxygene,  through  the  membranes  of 
the  lungs  ;  and  that  hence  refpiration  may  be  aptly  compared  to 
a  flow  combuftion.  As  in  combuftion  the  oxygene  of  the  at- 
mofphcre  unites  with  fome  phlogiftic  or  inflammable  body,  and 
forms  an  acid  (as  in  the  produftion  of  vitriolic  acid  from  fulphur, 
or  carbonic  acid  from  charcoal,  giving  out  at  the  fahie  time  a 
quantity  of  the  matter  of  heat ;  fo  in  refpiration  the  oxygene  of 
the  air  unites  with  the  phiogiftic  part  "of  the  blood,  and  proba- 
bly produces  phofphoric  or  animal  acid,  changing  the  colour  of 
the  blood  from  a  dark  to  a  bright  red  ;  and  probably  fome  of  the 
matter  of  heat  is  at  the  fame  time  given  out  according  to  the 
theory  of  Dr.  Crawford.  But  as  the  evolution  of  heat  attends 
almoft  all  chemical  combinations,  it  is  probable,  that  it  alfo  at- 
tends the  fecretions  of  the  various  fluids  from  the  blood ;  and 
that  the  conftant  combinations  or  produftions  of  new  fluids  by 
means  of  the  glands  conftitute  the  more  general  fource  of  ani- 
mal heat ;  this  feems  c\'inced  by  the  univerfal  evolution  of  the 
matter  of  heat  in  the  blufli  of  fhame  or  of  anger  ;  in  which  at 
the  fame  time  an  increafed  fccretion  of  the  perfpirabl  e  matter 
occurs  ;  and  the  partial  evolution  of  it  from  topical  inflamma- 
tions, as  in  gout  or  rheumatifm,  in  which  there  is  a  fccretion  of 
new  blood-veflels. 

Some  medical  philofophcrs  have  afcribed  the  heat  of  animal 
bodies  to  the  f rift  ion  of  the  particles  of  the  blood  againft  the 
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fides  of  the  veffels.  But  no  perceptible  heat  has  ever  been  pro* 
duced  by  the  agitation  of  water,  or  oil,  or  quickfilver,  or  other 
fluids;  except  thofe  fluids  have  undergone  at  the  fame  time  fomc 
chemical  change,  as  in  agitating  milk  ot  wine,  till  they  become 
four. 

Befides  the  fuppofed  produftion  of  phofphoric  acid,  and 
change  of  colour  of  the  blood,  and  the  produftion  of  carbonic 
acid,  there  would  appear  to  be  fomething  of  a  more  fubtile  na- 
ture perpetually  acquired  from  the  atmofphere  ;  which  is  too 
fine  to  be  Jong  contained  in  animal  veffels,  and  therefore  re- 
quires perpetual  renovation ;  and  without  which  perfeft  life 
cannot  continue  longer  than  a  minute  or  two ;  this  ethereal  flu- 
id is  probably  fecreted  from  the  blood  by  the  brain,  and  perpetu- 
ally diffipated  in  the  adlions  of  the  mufcles  and  organs  of  fenfe, 
but  which  neverthelefs  may  remain  for  a  longer  time,  where 
there  is  little  or  no  exertion  of  the  animal  fibres,  as  in  fyncopc, 
and  in  thofe  infe£^s  and  other  animals,  which  remain  during  the 
winter  in  a  torpid  ftate,  and  may  not  entirely  evaporate  froni 
<lefe£l  of  warmth,  or  moifture,  or  other  circumftances,  as  fnails 
are  faid  to  have  revived  after  having  been  many  years  in  a  dry 
cabinet,  and  flies  after  having  been  many  months  drowned  in 
vrine,  and  other  infefts  after  having  been  frozen. 

That  the  blood  acquires  fomethmg  from  the  air,  which  is  im- 
mediately neceflary  to  life,  appears  from  an  experiment  of  Dr. 
Hare,  (Philof.  Tranfaft.  abridged,  Vol.  III.  p.  2^9.)  whd 
found,  <<  that  birds,  mice,  &c.  would  live  as  long  again  in  a 
vefl!el,  where  he  had  crowded  in  double  the  quantity  of  air  by  a 
condenGng  engine,  than  they  did  when  confined  in  air  of  the 
common  denfity."  Whereas  if  fome  kind  of  deleterious  vapour 
only  was  exhaled  from  the  blood  in  refpiration  ;  the  air,  when 
condenfed  into  half  its  compafs,  could  not  be  fupp(»fed  to  receive 
fo  much  of  it. 

11.  Sir  Edward  Hulfe,  a  phyfician  of  reputation  at  the  begin- 
ning of  the  prefent  century,  was  of  opinion,  that  the  placenta 
was  a  refpiratory  organ,  like  the  gills  of  fifti ;  and  not  an  organ 
to  lupply  nutriment  to  the  fcetus  j  as  mentioned  in  Derham's 
Phyfico-theology.  Many  other  phyficians  feem  to  have  efpoufed 
the  fame  opinion,  as  noticed  by  Haller.  Elem.  Phyfiologiae,  T. 
I.  Dr.  Gipfon  publifhed  a  defence  of  this  theory  in  the  Medi- 
cal Effays  of  Edinburgh,  Vol.  I.  and  II.  which  <iodlrinc  is 
there  controverted  at  large  by  tlie  late  Alexander  Monro  ;  and 
fince  that  time  the  general  opinion  has  been,  that  the  placenta 
is  an  organ  of  nutrition  only,  owing  perhaps  rather  to  the  au- 
thority of  fa  great  a  name,  than  to  the  validity  of  the  arguments 
adduced  in  its  fupport.     The  fubjed  has  lately  been  refumed  by 
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Dr.  James  Jeffray,  and  by  Dr.  Forefter  French,  in  their  inaoeu- 
ral  difTertations  at  Edinburgh  and  at  Cambridge  ;  wlio  have  de- 
fended the  contrary  opinion  in  an  able  and  ingenious  manner  j 
and  from  whofc  Thcfcs  I  have  e3ctra£lcd  many  of  the  following 
temark3. 

Firft,  by  the  late  difcoveries  of  Dr.  Prieftley,  M.  LavoiHer, 
and  other  philofophers,  it  appears,  that  the  bafis  of  atmofphcr- 
ical  air,  called  oxygenc,  iij  received  by  the  blood  through  the 
membranes  of  the  lungs  j  and  that  by  this  addition  the  colour 
4)f  the  blood  is  changed  from  a  dark  to  a  light  red.  Secondly, 
fliat  water  poflefles  oxygene  alfo  as  a  part  of  its  compofition, 
and  contains  air  likewife  in  its  pores;  whence  the  blood  of  fidt 
receives  oxygene  from  the  water,  or  from  die  air  i<  contains,  by 
meatis  of  their  gills,  in  the  fame  manner  as  the  blood  is  o  j^ygena- 
tcd  in  the  hmgs  of  air-breath iftg  animals ;  it  changes  its  colour 
at  the  fame  time  from  a  dark  to  a  light  red  in  the  vcflels  of  their 
gills,  which  conftitute  a  pulmonary  organ  adapted  to  the  medi- 
um in  which  thev  live.  Thirdly,  that  the  placenta  confifts  of 
arteries  carrying  the  blood  to  its  extremities,  and  a  vein  bringing 
it  back,  refembling  exatlly  in  ftrufture  the  lungs  and  gills  above 
mentioned  ;  and  that  the  blood  changes  its  colour  from  a  dark 
to  a  light  red  in  pafling  through  thefe  veflfels. 

This  analogy  between  the  lungs  and  gills  of  animals,  and  the 
pkeeiita  of  the  fetus,  extends  through  a  great  variety  of  othef 
circuftiftances ;  thus  air-breathing  creatures  and  fifh  can  live 
but  a  few  minutes  without  air  or  water;  or  when  they  are  con- 
fined in  fuch  air  or  water,  as  has  been  fpoiled  by  their  own 
refpiration  ;  the  fame  happens  to  the  fetus,  which,  as  foon  as 
the  placenta  is  feparated  from  the  uterus,  muft  either  expand  its 
lungs,  and  receive  air,  or  die.  Hence  from  the  ftru^lure,  as 
well  as  the  ufe  of  the  placenta,  it  appears  to  be  a  refpiratory  or- 
gan, like  the  gills  of  fifti,  by  which  the  blood  in  the  fetus  be- 
comes oxygenated. 

From  the  terminations  of  the  placental  vefTels  not  being  ob- 
ferved  to  bleed  after  being  torn  from  the  uterus,  while  thofe  of 
|;he  uterus  cffufe  a  great  quantity  of  florid  arterial  blood,  the 
terminations  of  the  placental  veflcls  would  feem  to  be  inferted 
into  the  arterial  ones  of  the  mother ;  and  to  receive  oxygenation 
from  the  pafling  currents  of  her  blodd  through  their  coats  or 
membranes ;  which  oxygenation  is  proved  by  the  change  of  the 
colour  of  the  blood  from  dark  to  light  red  in  its  paflage  from 
the  placental  arteries  to  the  placental  vein. 

The  curious  ftrufture  of  the  cavities  or  lacunae  of  the  placen- 
ta, demonftrated  by  Mr.  J.  Hunter,  explains  this  circumftancc. 
That  ingenious  philofopher  has  (hewn,  that  there  are  numeroirs 

cavities 
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Cavities  or  lacunie  formed  on  that  fide  of  the  placenta,  which  te 
in  conta6t  with  the  uterus  •,  thofe  cavities  or  cells  are  filled  with 
blood  from  the  maternal  arteries,  which  open  into  them  ;  which 
blooJ  is  again  taiccn  up  by  the  maternal  veins,  and  is  thus  per- 
petually changed.  While  the  ferminations  of  the  placental  ar- 
teries and  VC'im  are  fpFcad  in  fine  reticulation  on  the  fides  of 
thefe  cellsi  And  thus,  as  the  growing  fetus  requires  greater 
oxygenattort,  an  apparatus  is  produced  rcfembling  exartly  ihc 
air-cells  of  the  lungs. 

In  cows,  and  other  ruminating  animals,  the  internal  furface 
of  the  uterus  is  unequal  like  hollow  cups,  which  have  been 
«alled  cotyledons  ;  and  into  thefe  cavities  the  prpminewces  of 
the  numerous  placentas,  with  which  the  fetus  of  thofe  animals 
is  furnifhed,  arc  inferted,  and  ftriftly  adhere ;  though  they  may 
be  extracted  without  cfFufiort  of  blood.  Thefe  inequalities  of 
the  uterus,  and  the  numerous  placentas  in  confequence,  feem  to 
be  defigned  for  the  ^urpoft  of  expanding  a  greater  furface  for 
the  terminations  of  the  placerrtal  veffels  for  the  purpofe  of  re-  • 
Ceiving  oxygenation  fr6m  the  uterine  ones  ;  as  the  progeny  of 
this  clafs  of  animals  are  more  completely  formed  before  their 
nativity,  than  that  of  the  carnivorous  clafles,  and  muft  thence  in 
the  latter  weeks  of  pregnancy  require  greater  oxygenation. 
Thus  calves  and  lambs  can  walk  about  in  a  few  minutes  after 
their  birth  ;  while  puppies  and  kittens  remairt  many  days  with- 
out opening  their  eyes.  And  though  on  the  feparation  of  the 
^Jotyledons  of  ruminating  animals  no  blood  is  elTufed,  yet  this  is 
dwfng[  clearly  to  the  greater  power  of  contraction  of  their  utc- 
ftne  lacunse  or  alveoli.  See  Medical  Effays,  Vol.  V.  page  144. 
And  from  the  fame  caufe  they  aie  not  hable  to  a  fanguiferous 
menftruation. 

The  neceflity  of  the  oxygenation  of  the  blood  in  the  fetus  is 
farther  Uluftrated  by  the  analogy  of  the  chick  in  the  eg^^  \  which 
appears  to  have  its  blood  oxygenated  at  the  extremities  of  the 
Veffels  furroimding  the  yolk ;  which  arc  fpread  on  the  air-bacf 
at  the  broad  end  of  the  egg,  and  may  abforb  oxygene  through 
that  moift  membrane  from  the  air  confined  behind  iti  and  which 
is  (hewn  by  experiments  in  the  exhaufted  receiver  to  be  change- 
able through  the  (hell.     See  Phytologia,  ScCi,  III. 

This  analogy  may  even  be  extended  to  the  growing  feeds  of 
vegetables ;  which  were  (hewn  by  Mr.  Scheele  to  require  a  reno- 
vation of  the  air  over  the  wnter,  in  which  they  were  confined. 
Many  vegetable  feeds  are  furrdunded  with  air  in  their  pods  or 
receptacles,  as  peas,  the  fruit  of  Itaphylea,  and  lichnis  veficaria  ; 
but  it  is  probable,  that  thofe  feeds  after  they  are  fiied,  as  well  as 
the  fpawn  of  liih,  by  tlie  fituation  of  the  fcrm»:r  oa  or  near  the 
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itioUl  and  aerated  furface  of  the  earth,  and  of  the  latter  in  the 
ever-changing  and  ventilated  water,  may  not  he  in  need  of  an 
apparatus  for  the  oxygenation  of  their  firft  blood,  before  the 
leaves  of  one,  and  the  gills  of  the  other,  are  produced  for  this 
purpofe.     See  Phytologia,  Seft.  III. 

III.  I.  There  are  many  arguments,  befides  the  ftrift  analogy 
between  the  liquor  amnii  and  the  albumen  ovi,  which  (hew  the 
former  to  be  a  nutritive  fluid ;  and  that  the  fetus  in  the  latter 
months  of  pregnancy  takes  it  into  its  ftomach ;  and  that  in  con- 
fequence  the  placenta  is  produced  for  fome  other  important 
purpofe. 

Firft,  that  the  liquor  amnii  is  not  an  excrementitious  fluid  is 
evinced,  becaufe  it  is  found  in  greater  quantity,  when  the  fetu* 
is  young,  decreafing  after  a  certain  period  till  birth.  Haller  af- 
ferts,  <*  that  in  fomte  animals  but  a  fmaH  quantity  of  this  fluid  re- 
mains at  the  birth.  •  In  the  eggs  of  hens  it  is  confumcd  on  the 
eighteenth  day,  fo  that  at  the  exclufion  of  the  chick  fcarcely  any 
remains.  In  rabbits  before  birth  there  is  none."  Elem.  Phyfiol* 
Had  this  been  an  excrementitious  fluid,  the  contrary  would 
probably  have  occurred.  Secondly,  the  (kin  of  the  fetus  is  cov- 
ered with  a  whitifti  cruft  or  pellicle,  ^hich  would  feem  to  pre- 
clude any  idea  of  the  liqiior  amnii  being  produced  by  any  exfu-' 
dation  of  pcrfpirable  matter.  And  it  cannot  confirt  of  urine» 
becaufe  in  brute  animals  the  urachus  pafles  from  the  bladder  to 
the  alantois  for  the  cxprefs  purpofe  of  carrying  off  that  fluid  ; 
which  however  in  the  human  fetus  feems  to  be  retained  in  the 
diftended  bladder,  as  the  feces  are  accumulated  in  the  bowels  of 
air  animals. 

2.  The  nutritious  quality  of  the  liquid,  which  furrounds  the 
fetus,  appears  from  the  following  confidcralions.  i.  It  is  co- 
agulable  by  heat,  by  nitrous  acid,  and  by  fpirit  of  wine,  like 
milk,  ferum  of  blood,  and  other  fluids,  which  daily  experience 
evinces  to  be  nutritio'js.  2.  It  has  a  faltiih  tafte  according  to 
the  accurate  Baron  Haller,  not  unlike  the  whey  of  milk,  which 
it  even  refembles  in  fmell.  3.  The  white  of  the  egg  which 
conftitutes  the  food  of  the  chick,  is  fliewn  to  be  nutritious  by- 
our  daily  experience  ;  befifles  the  experiment  of  its  nutritious 
efPeifls  mentioned  by  Dr.  Fordyce  in  his  late  TrcatHc  on  Di- 
geftion,  p.  178  ;  who  adds,  that  it  much  refembles  the  cfienti:*! 
pails  of  the  ierum  of  blood. 

3.  A  fluid  fimilar  to  the  fluid,  with  which  the  fetus  is  fur- 
rounded,  except  what  little  change  maybe  produced  by  a  begin- 
ning digcfiion,  is  found  in  the  fame  manner  in  the  ftomach  of 
the  chiek. 

Numerous  hairs,  funilar  to  thofe  of  its  flcin,  arc  perpetually 

found 
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found  among  the  contents  of  the  ftomach  in  new-born  calves  ; 
which  muft  therefore  hate  Hcked  themfelves  before  their  nativi- 
ty.    Blafii  Anatom.     See  Sed.  XVI.  2.  on  InlHnd. 

The  chick  in  the  egg  is  feen  gently  to  move  in  it9  farround- 
ing  fluid,  and  to  open  and  fhut  its  mouth  alternately.  The 
fame  has  ,becn  obieryed  in  puppies.  Haller's  El.  i*hyf.  I.  8. 
jp.  201. 

A  column  of  ice  has  been  feen  to  reach  down  the  cefophagus 
from  the  mouth  to  the  ftomach  in  a  frozen  fetus  ^  and  this  ice 
was  the  liquor  amnii  fro?en. 

The  meconium,  or  firft  feces,  in  the  bowels  of  new-born  in- 
fants evince,  that  fomcthing  has  been  digellfed ;  and  what  could 
this  be  but  the  liquor  amnii  together  with  the  recrements  of  the 
gaftric  juice  and  gall,  which  were  neceflary  for  its  digeftion  ?* 

Another  argument  to  evince,  that  the  fetus  is  nouriflied  by  ali- 
ment taken  into  the  (tomach  and  inteftines  by  the  mouth  during 
the  latter  months  bf  pregnancy,  may  be  deduced  from  the  liver 
of  the  fetus  ;  which  Haller  obferves  to  be  very  large  ;  not  like 
the  lungs,  as  if  defigned  for  the  future  man  after  Jiativity.  Phy^ 
Col.  Vol.  yi.  p.  618.  Whence  a  fccretion  of  bile  muft  al- 
ready exift,  which  can  ferve  no  purpofe  but  to  be  ijiixed  wit^ 
ihe  digefting  aliment. 

There  have  b^n  recorded  fome  monftrous  births  of  animal^ 
without  heads,  and  confcquently  without  mouths,  which  feem 
to  have  been  delivered  on  doubtful  authority,  or  from  inaccurate 
obfervation.  There  are  two  of  fuch  monftrous  produftions 
however  better  attefted  ;  one  of  a  human  fetus,  mentioned  by 
Gipfon  in  the  Scots  Medical  Effays ;  which  having  the  gula  im- 
pervious was  fumiflied  with  an  aperture  into  the  wind- pipe, 
which  communicated  ielow  into  the  gullet ;  by  means  of  which 
the  liquor  amnii  might  be  taken  into  the  ftomach  before  nativity 
without  danger  of  fufFocation,  while  the  fetus  had  no  occafioa 
to  breathe.  The  other  monftrous  fetus  is  dcfcribcd  by  Vander 
WieJ,  who  a^rts  that  he  ftw  a  monftrous  lamb,  which  had  no 
mouth  ;  but  inftead  of  it  was  f^rnifhed  with  an  opening  in  the 
lower  part  of  the  neck  into  the  ftomach.  Both  thefe  inftances 
evidently  favour  the  do£lrine  of  the  fetus  being  nouriftied  by  the 
mouth  J  as  othcrwife  there  had  been  no  neceffity  for  new  or 
unnatural  apertures  into  the  ftomach,  when  the  natural  ones 
were  deficient. 

From  thefe  fafts  and  obfervations  we  may  fafcly  infer,  that 
the  fetus  in  the  womb  is  nourilhed  by  the  fluid  which  furrounds 
it;  which  during  the  firft  period  of  geftation  is  abforbedby  the 
naked  la£teals ;  and  is  afterwards  fwal lowed  into  the  ftomach 
dnd  bowels^  when  thefe  organs  are  perfe^ed ;  and  laftly  tha^ 

th« 
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the  placenta  is  an  organ  for  the  purpofe  of  giving  due  oxygena^ 
tion  to  the  blood  of  the  fetus  ^  which  is  more  neceflary,  or  at 
ieaft  more  frequently  necelTary,  than  even  the  fupply  of  food. 

The  queClion  of  tlie  great  Harvey  becomes  thus  eatily  aufwcr- 
pd.  "  Why  is  not  the  fetus  in  the  womb  fuffocatcd  for  want 
of  air,  when  it  remains  there  even  to  the  tenth  month  witliout 
refpiration :  yet  if  it  be  born  in  the  feventh  or  eighth  month, 
and  has  once  refpired,  it  becomes  immediately  fufibcated  for 
want  of  air,  if  its  refpiration  be  obftrufted  ?" 

For  farther  information  on  this  i'ubjca,  the  reader  is  referre(J 
to  the  Tenkamen  Medicum  of  Dr.  JefFray,  printed  at  Edinburgh 
in  1786.  And  it  is  hoped  that  Dr.  Forefter  will  fotn?  tin:>« 
give  his  thefes  on  this  fubjeft  to  the  public. 
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SECT.      XXXIX. 

OF    GENERATION. 

pclix,  qui  cnuTas  akS  caligme  mcrfa« 

Pandit, et  cvolvic  tciiuiffiniu  viucula  r«nim      Anon. 

J.  Habits  of  a^lng  and  fef  ling  of  individuals  attend  the  fiul  into  t% 
future  life^  and  attend  the  new  embryon  at  the  time  of  its  produce 
tion.  The  neivfpeck  of  entity  nhforbs  nutriment y  and  receives 
oxygene.  Spreads  the  terminations  of  its  vejfcls  on  ceils ^  ivhich 
communicate  with  the  arteries  of  the  uterus  ;  Jomeiimes  -with  tJjofe 
'of  the  peritoneum,  Afterwards  it  fw  allows  the  liquor  am  nit  ^ 
^nvhich  it  produces  by  its  irritation  from  tl?e  uterus ^  or  peritoneum* 
Like  infect i  in  the  heads  of  calves  and  fheep.  Why  the  white  of 
egg  is  of  two  conf^L^cies*  Why  nothing  is  found  in  quadrupeds 
Jimilar  to  the  yolkl  nor  in  mofl  vegetable  feeds,  II.  i.  Eggs 
■  of  frogs  andfifb  impregnated  out  of  their  bodies,  Eggs  of  fowls 
which  are  r^ot  fecundated ^  contain  only  the  nutriment  jor  the  embr^ 
bru  The  embryon  is  produced  by  ihe-.male,  and  the  nutriment  by 
the  female,  j^nimalcula  infemine,  Profufion  of  natures  births  • 
2.  Vegetables  viviparous.  Buds  and  hidbs  have  each  a  father  but 
no  mother,  Vejfels  of  the  leaf  and  bt^d  inofculate.  The  paternal 
offspring  exaBly  refembles  the  parent,  3.  Infefls  impregnated  for 
fix  generations.  Polypus  branches  like  buds.  Creeping  rootSm 
Viviparous  flowers,  Tania,  volvox.  Eve  from  jidam^s  rib. 
Semen  not  aflimulus  to  the  egg.  III.  i .  Embryons  not  original^  , 
ly  creqted  within  other  embryons.  Organized  matter  is  notfo  mi-^ 
nuie,  ^.  jtll  the  parts  of  the  embryon  are  not  formed  in  the  tnale 
parent.  Crabs  produce  their  legs  y  worms  produce  their  heads  and 
tails.  In  wensy  cancers^  and  inflammations  ^  new  veffels  are  form'- 
ed.  Mules  partake  of  the  forms ^  of  both  parents.  Hair  and 
nails  groiu  by  elongation^  not  by  difiention,  3.  Organic  particles 
of  Buffon,  IV,  I .  Rudiment  of  the  embryon  afimple  living  filo" 
menty  becomes  a  living  ringy  and  then  a  living  tube.  2.  //  /%> 
quires  new  irritabilities y  and  fenfibilities  with  new  organizations^ 
as  in  wounded  fnailsy  polypiy  moths y  gnats y  tad-poles.  Hence  new 
parts  are  acquired  by  addition  not  by  .difiention,  3.  All  parts  of 
the  body  grow  if  not  confined.  4.  Eetufes  deficient  at  their  eX" 
tremitiesy  or  have  a  duplicature  of  parts,  Monflrous  births. 
Double  parts  of  vegetables,  5.  Mules  cannot  be  formed  by  dif 
Mention  of  the  feminal  ens,  6.  Families  of  animals  from  a  mix" 
ture  of  their  orders.  Mules  imperfect,  7.  Animal  appetency 
like  chemical  afflhit^.     Vis  fabricatrix  and  medicatrix  of  nature. 
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8.  The  changes  tf  animaU  before  and  after  nativity.  Simi/anity 
ef  their  flruElure.  Changes  m  them  from  lufl^  hunger ^  and 
danger.  All  warm-blooded  animals  derived  from  one  living fila  ment . 
Cold-blooded  animals y  in/tBsy  worms y  vegetables ^  deriwd  alfo  from 
pne  living. filament,  Male  animals  have  teats.  Male  pigeon  gives 
milk.  The  world  itfelf  generated,  Thecaufe  of  caufes.  AJiate  of 
probation  and  refponfibility.  V.  i.  Efficient  cattfe  of  the  colours  of 
birds*  eggSy  and  of  hair  and  feathers  ^  which  become  white  in  fnowy 
countries.  Imagination  of  the  female  colours  the  egg.  Ideas  or 
motions  of  the  retina  imitated  by  the  extremities  of  the  nerves  of 
touch,  or  rete  mucofum,  2.  Nutriment  fupplied  by  the  female  of 
three  kinds.  Her  imagination  can  only  affeB  the  nrjl  hind* 
Mules  how  produced)  and  mulattoes.  Organs  of  reproduBion  why 
deficient  in  mules.  Eggs  with  double  yolks,  Vl.  i.  Various  fe^ 
cretions  produced  by  the  extremities  of  the  vejfelsy  as  in  the  glands. 
Contagious  matter.  Many  glands  affeBed  by  pleafurable  tdeaSf 
as  thofe  which  fecreie  the  femen,  2.  SnallWbnd  worms  are  her* 
puiphrodite^  yet  cannot  impregnate  themfelves.  Final  caufe  of 
this,  3.  The  imagination  of  the  male  forms  the  f ex.  Ideas  ^  w 
motions  of  the  nerves  of  vif  on  or  of  touch ,  are  imitated  by  the  ulti» 
mate  extremities  of  the  glands  of  the  tefhsy  which  mark  the  fex. 
This  effeB  of  the  imagination  belongs  only  to  the  male.  The/ex  of 
the  embryon  is  not  owing  to  accident,  4.  Caufes  of  the  changes  in^  ■ 
etnimals  from  imagination  as  in  monfiers,  From  tl^  male.  From 
the  female,  5.  Mifcarriages  from  fear,  6,  Power  of  the 
imagination  of  the  male  over  the  colour ,  form,  and  f ex  of  the  prog" 
eny.  An  inflance  of,  7.  AB  of  generation  accompanied  with 
ideas  of  the  male  or  fem^ale  form.  Art  of  begetting  beautiful  chiU 
dr en  of  either  f ex,  VII.  Recapitulation,  VII  I.  I.  Appendix. 
Buds  are  individuals,  Con/tfl  of  plumula  caudex  and  radide^ 
Every  part  of  the  caudex  can  germinate,  A  triple  tree  by  ingrcft" 
ment.  A  lateral  vegetable  mule  produced  by  three  parents.  Con» 
ferva  fontinalis,  2.  Lateral  propagation  of  polypus,  and  hydra 
^ent^ea.  The  halves  of  two  polypi  made  to  unite.  Ingraftmeftt 
of  vegetables.  Lateral  mule.  3.  New  bud  tf  a  doubly  ingrafted 
tree  has  three  kinds  of  caudex.  Triple  mule  produced  from  vari^ 
ous  parts  of  the  parent  tree,  4.  Earthworms  cut  afunder  gener^ 
ate  a  new  head,  and  a  new  tail.  So  the  caudexes  of  the  buds  of 
trees.  The  whole  embryon  not  formed  at  the  fame  time,  5.  Partr 
of  the  long  caudex  of  the  new  bud  are  fecreted  from  correfpondent 
parts  of  the  parent  bud^  and  unite  beneath  the  cuticle.  Every 
part  of  the  caudex  can  germinate.  Thefe  new  buds  refemble  the 
part  of  the  flock,  where  they  arife.  Lateral  mule  from  many 
parents.  If  a  triple  fekual  mule  ?  6.  Gravitation,  chemical 
affinity,  eleBriciiy,  magnctifm.     Power  to  attra£i.      Aptitude  to 

if 


Sect.  XXXIX.  GENERATIONf-  3P75 

he  attraSled.  A  magnet  pojf^s  pcnver  to  attraBy  iron  an  aptitude 
to  be  ottraEled.  So  of  electrified  bodies ^  and  chemical  ajfinitks. 
Or  t^vo  bodies  may  reciprocally  aiiraEl  each  other.  7.  Union  of 
animal  nvith  inanimate  matter.  Union  of  tiv§  lilting  particles. 
The  animal  fenfe  pojffejffis  appetency  to  unite^  the  inanimate  materf' 
ejpojfejfes  aptitude  ta  be  united.  Vitality  of  the  blood.  Fibrils 
win  appetencies i  molecules  'with  properties.  8.  Fibrils  with 
formative  appetencies.  Molecules  "with  formative  propeitfities. 
Likefmgle  and  double  affinities.  Pajfions  of  hunger  and  of  love. 
ThirJI.  Suckling  children.  Mode  of  lateral  propdgation.  9. 
Superfluous  vital  particles  produced  in  the  Hood.  Secreted  byfex^ 
ual  glands.  Combine  beneath  the  cuticle  of  trees.  Acquire  neix/ 
appetencies^  and  form  fecondary  parts  of  the  embryon.  So  the 
paffton  for  generation^  and  defirefor  animal  food^  ana  the  new  at" 
tr anions  of  bodies  chemically  combined.  New  molecules  areform^ 
id  by  the  fexual  glands  at  puberty ,  and  in  the  peroral  ones.  lo. 
Different  fibrils  and  moieties  Me  detached  from  different  parts 
ff  the  parent  caudex  to  form  the  filial  one  :  fo  in  thejexualpropa" 
gation  of  vegetable^  :  and  by  their  combination  produce  an  embry^ 
on  J  and  acquire  new  appetencies  aJtd  form  fecondary  parts  j  as  in 
dioecious  Jhwers.  1 1 .  Threefold  lateral  mules.  So  fexual  mulef 
rejemble  parts  of  their  parents  according  to  the  combinations  of  the 
.  fibrils  and  molecules^  and  produce  fecondary  parts^  other^vife  they 
would  refemble  tl^ father  only.  Epigram  from  Martial.  IA» 
I.  Various  parts  of  the  new  embryon  produced  at  the  fame  time. 
Organized  bodies  too  large  to  befecreted.  Primary  and  fecondary 
.  formation  of  parts  of  the  fetus*  M.  Buffbn*s  theory  differs  from 
this.  Moles  and  monjlrous  births.  An  embryon  is  not  an  in^ 
dividual y  till  the  nerves  unite  in  the  brain.  2.  The  brain  and 
heart  generated  at  the  fame  time.  3.  Organic  particles  too  large 
topafs  the  glands  and  capillaries,  rfotfo  the  formative  particles. 
Hence  the  latter  cannot  combine  in  the  blood.  4.  Formative  par'^ 
tides  do  not  combine  in  the  receptacles  of  the  fexual  glands  ^  as  thofe 
rfthe  male  differ  from  thofe  rf  the  female.  Not  Jo  in  Buffo  fifs 
theory.  5.  The  whole  embryon  not  produced  at  the  farnm  time* 
Primary  and  fecondary  parts.  Secondary  formation  of  the  caudex 
9fbudsy  of  dlffevered  earth  worms y  of  the  legs  of  crabs ^^of  human 
teeth  J  and  of  a  thumb.  X.  I .  Solitary  lateral  generation^  and  , 
folitary  internal  generation.  Animalized  particles  of  primary 
eombinationy  are  fecreted^  combine^  and  form  primary  organizations. 
The  caudex  gemnhi  produces  fecondary  parts ^  and  commences  its 
f^mation  in  feveral  places  at  the  fame  time.  Refembles  the  parent 
tnore  than  a  fexual  progeny.  The  polypus  and  hydra.  2.  Solita^ 
ry  internal  generation  of  aphis  ^  tcnia^  aiiinia^  vohoxy  produces  a 
viviparous  offsprings  not  an  oviparous  one.      Difference  of  later ai- 
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"^  ar.d  internal  gnierntion.  3.  Hermaphrodite  fixual  generation 
in  moft  flowers  y  and  fame  infeBs,  Shmmit-bulbs  of  feme  vegefa^ 
ties  aire  a  fextlnl  progeny.  Seictial  organs  in  hermaphrodites  are 
feparate^  but  fecrets  ike  triafcUline  and  feminine  formative  particles 
from  the  fame  mfs  ofblood.  Why  feedlitig  apple-trees  fometimes 
refemble  the  parent  ^  fomeiimes  not.  Nurftbrr  <f  f pedes  increafedby 
reciprocal generathn.  4.  In  Jimple  fexual  genmitim  the  mafcu^ 
line  and  fettii nine  fecreiiohs  are  from  different  tftaffes  of  blood. 
Thefe  animals  nvere  originally  htrmiphrodites.  The  mode  of  the 
produElion  of  the  new  etnbryon.  Secf'etion  differs  from  nutrition. 
New  embrydn  begins  in  more  parts  than  one.  Acquires  neve  ap^ 
petencteSf  and fabricaits  feconddry  parts.  Sexuat  organs  arefecon^ 
dory  part Sy  not  priindry  ones:  So  is  the  difference  of  ike  male  ahd 
female  forms,  Vey^etahle  and  animal  feeofidnty  produBions,  5. 
Seeds.  Eggs.  Spawn  differs  from  eggs^  as  it  erdarges  along  ninth 
the  emhryon  like  the  membranei  of  the  fetus  in  utero,  XL  i.  ln~ 
animate  cryjldls.  Animated  otgdnir.atioh,  Micrcfcopic  atiimsiU 
cula  from  flagnation  of  vegetable  aftd  animal  fuid^.  Do  tht 
^encratt,  2.  Second  kind  of  animal prodfiHion  commences  in  more 
points  than  one  :  not  like  micrcfcopic  animals  •  as  iruffies,  fungi^ 
polypii  hydra.  3.  Other  vegetables  are  hermephroditey  but  bkh 
their  fexual  glands  fccrde  from  the  fame  rhafs  of  blood,  4.  Other 
vegetables  have  acquired  feparatefexes^  and  fecrete  the  prolific  jlu^ 
ids  from  different  maffes  of  blood,  The  emhryon  begins  in  more 
points  in  the  more  complicated  animals,  The  primary  parts  fabri* 
cote  fecondary  ones^  as  in  the  clafs  dioecia  of  vegetables  ^  andin  fexu^ 
al  animals.  Nature  is  yet  in  her  infancy,  J.  Spontaneous  pm^ 
du£lion  of  microfcopic  animalcules,  Isfmilar  to  ailuMl gefuraticm 
Thefrjl  animalcules  generate  others^  and  improve.  Seedling  tu* 
lip-root.  Aphis.  Immutable  laws  impreffed  on  matter,  XII. 
^  Conclu/ion,  Of  caufe  and  effect.  '  The  atomic  philcfophy  leads  t9 
afrj  caufe. 

I.  The  ingenious  Dr.  Harfley  in  his  work  on  matf,  and  fonte 
other  philofophers,  have  been  of  opinion,  that  our  immortal 
part  acquires  during  this  life  certain  habits  of  aftion  or  of  femi- 
mcnt,  which  become  for  ever  indilTolublc,  continuing  after. death 
in  a  future  (late  of  exiilcnce  j  and  add,  that  if  thele  hahirs  arc 
of  the  malevolent  kind,  they  muit  render  the  poffeflbr  mifcrablc 
even  in  Heaven.  I  would  apply  this  ingenious  idea  to  the  gener- 
ation or  produi^ion  of  the  embryon,  or  new  aninial,  which 
partakes  fo  much  of  the  form  and  propcnlitics  of  the  parent. 

Owing  to  the  impevfc^ion  of  language  the  offspring  is  termed 
a  ticw  animal,  but  is  in  truth  a  branch  or  elongation  of  the  par- 
ent i  'fincc  a  part  of  the  embryon-animal  is,  or  was,  a  part  of  the 

parent  \ 
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parent ;  and  therefore  In  ftricl  hnguage  it  cannot  be  faid  to  be 
entirely  new  at  the  time  of  its  production ;  and  therefbte  it  may 
retain  fome  of  the  habits  of  the  parent-fyftem. 

At  the  carHeft  period  of  its  cxilUncc  the  embryop,  as  fecreted 
from  the  hlood  c^  the  male,  would  feem  to  coniiit  of  a  living 
filament  with  certain  capabilities  of  irritation,  fenfation,  voli- 
tion, and  afibciation  ^  and  aifo  with  fome  acq\iired  habits  or 
(uropenfities  peculiar  to  the  parent :  the  former  of  thcfe  are  !n 
common  widi  other  animals ;  the  latter  fccm  to  diftineuifli  or 
produce  the  kind  of  anhnal,  whether  man  or  quadruped,  tviih 
the  fimilarity  of  feature  or  form  to  the  parent.  It  is  didicult  to 
be  conceived,  diat  a  living  entity  can  be  feparated  or  produced 
from  the  blood  by  the  a£tion  of  a  gland ;  and  which  fhall  after- 
wards become  an  animal  iimilat  to  that  in  whofe  veflcis  it  is 
formed  5  even  though  we  ihould  ftippofe  with  fome  modern 
theocifts,  that  the  blood  is  alive  5  yet  every  other  hypothefis  coii- 
oeining  gaieratioa  refts  on  priaciples  dill  more  difficult  to  our 
comprehenfion. 

At  the  time  of  procreation  this  fpeck  of  entity  is  received  hi- 
to  an  appropriated  nidus,  in  which  it  muft  acquire  twacircum- 
ftances  neceflary  to  its  life  and  growth  j  one  of  thefe  is  food  or 
foftenance,  which  is  to  be  received  by  the  abforbent  niouths  of 
its  vcflels  ;  and  the  other  is  that  part  of  atmofpherical  air,  or  of 
watetr,  which  by  the  new  chemiftry  is  termed  oxygene,  and 
which  afiefSts  the  blood  by  pafling  through  the  coats  of  the  vef- 
feb  which  contain  it.  The  fiutd  furroundttig  the  embtyoii  in  its 
new  habitation,  which  is  called  liquor  amnii,  fupplies  it  with 
nouriihment ;  and  as  fome  air  cannot  but  be  introduced  into  the 
uteriis  along  with  a  new  cmbryoti,  it  would  feem  that  this  fame 
fluid  would  for  a  fliort  time,  fuppafe  for  a  few  hours,  fupply 
likewife  a  fufficient  quantity  of  the  oxygene  for  its  immediate 
exiftence. 

On  this  account  the  vegetable  impregnation  of  aquatic  plants 

'  is  performed  in  the  air  ;  and  it   is  probable  that  the  honey-cup 

or  neftary  of  vegetables  requires  to  be  open  to  the  air,  that  the 

anthers  and   ftigmas  of  the  flower  may  have  food  of  a  more 

oxygenated  kind  than  the  common  vegetable  fap-juice* 

O^  the  introduftion  of  this  primordium  of  entity  into  the 
uterus  the  irritation  of  the  liquor  amnii,  which  furrounds  it,  ex- 
cites the  abforbent  mouths  of  the  new  veflcls  into  aftion  ;  they 
drink  up  a  part  of  it,  and  a  pleafurable  fenfation  accompanies 
this  new  a^.ion  ^  at  the  fame  time  the  chemical  affinity  of  t)lt 
oxygene  afts  through  the  vcflels  of  the  rubefcent  blood ;  arid  a 
previous  want,  or  difagreeable  fenfation,  is  relieved  by  this 
procefs. 
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As  tBe  want  of  this  oxygenation  of  the  Uood  is  perpetuali  (as 
appears  from  the  inceifant  neceflity  of  breathing  by  lungs  or 
gills,)  the  veflels  become  extended  by  the  efibrts  of  pain  or  deGre 
to  feek  this  necefiary  obje£l  of  oxygenation,  and  to  remove  the 
difagreeable  fenfation,  ¥^ch  that  want  occafions.  At  the  fame 
time  new  particles  of  matter  are  abforbed,  or  applied  to  thefe 
extended  veiTeb,  and  they  become  permanently  elongated,  as  the 
fluid  in  con^A  with  them  foon  lofes  the  oxygenous  part,  which 
it  at  firft  poflefled,  which  was  owing  to  the  introduction  of  air 
along  with  the  embryom  Thefe  new  blood-veflels  approach  the 
fides  of  the  uterus,  and  penetrate  with  their  fine  termkiations 
into  the  veffels  of  ihe  mother ;  or  adhere  to  them,  acquiring 
oxygene  through  their  coats  from  the  paf&ng  curvents  of  the  ar- 
terial blood  of  the  methep.    See  SeA.  XXXVIIL  2. 

This  attachment  of  the  placental  veflels  to  the  internal  fide  of 
the  uterus  by  their  own  proper  effort&appears  further  iUuftrated 
by  the  maity  inftances  of  extnMitorine  fetufes^  which  hare  Aum 
attached  or  inferted  their  vciTels  into  the  peritoneum ;  or  on  the 
vifcera,  exactly  in  the  fame  manner  as  they  naturally  infert  or 
attach  them  to  the  uterus. 

The  abforbent  vefiels  of  the  embryon  continue  to  drink  up 
nouriibment  from  the  fhiid  in  which  they  fwim»  or  liquor  am- 
nii ;  and  which  at  firft  needs  no  previous  dtgeftive  preparation-; 
but  which,  when  the  whole  apparatus  of  digeftton  becomes  com- 
plete, is  fwaliowed  by  the  mouth  into  the  ftomacl^  and  being 
mixed  with  faltva',  gaftric  juice,  bile,  pancreatic  juice,  and  mucus 
of  the  inteilines,  becomes  digested,  and  leaves  a*  recrement) 
which  produces  the  firft  feces  of  the  infant,   called  meconium. 

The  liquor  amnii  is  fecreted  into  the  uterus,  as  the  fetus  re*- 
quires  it,  and  may  probably  be  produced  by  the  irritation  of  the 
fetus  as  an  extraneous  bddy  'y  fincf  a  fimilar  fluid  ia  acquired 
from  the  peritoneum  in  cafes  of  extra-uterine  geftation.  The 
young  caterpillars  ef  the  gad»fly  placed  in  the  Ikins  of  cows,  and 
the  young  of  the  ichneumon-fly  placed  in  the  backs  of  the  cater-  • 
pillars  on  cabbages,  feem  to  produce  their  nouriftuncnt  by  their 
irritating  the  fides  of  their  nidus.  A  vegetable  fecretion  and 
concretion  are  thus  produced  on  oak-kaves  by  the  gall-infe£^ 
and  by  the  cynips  in  the  bedeguar  of  the  rofe ;  and  by  the  young 
grafshoppcr  on  many  plants,  by  which  the  animal  furrounds  it- 
fclf  with  froth.  But  in  no  circumftance  is  extra-uterine  gefta- 
tion fo  cxa^ly  rcfembled  as  by  the  eggs  of  a  fly,  which  arede- 
pofited  in  the  frontal  finus  of  iheep  and  calves.  Thefe  eggs  float 
in  fome  ounces  of  fluid  collected  in  a  thin  pellicle  or  hydatid. 
This  bag  pf  fluid  comprcfles  the  optic  nerve  on  one  fide,  by  which 
the  vifion  being  lefs  diftindin  that  eye,  the  aniAial  turns  in  per- 
petual 
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petual  circles  towards. the  fide  afiefbed^  in  order  to  get  a  mote 
accurate  view  of  objefb ;  for  the  fame  reafon  as  in  fquinting 
the  ai{e£led  eye  is  turned  away  from  the  obje£l  contemplated. 
Sheep  in  the  warm  months  keep  dieir  nofes  clofe  to  the  ground 
to  prevent  this  fly  from  fo  readily  getting  into  their  noilrils. 

The  liquor  amnii  is  fecreted  into  the  womb  as  it  is  required, 
not  only  in  refpeft  to  quantity^  but,  as  the  digeftive  powers  of  the 
fetus  become  formed,  this  fluid  becomes  of  a  di^rent  confift- 
cnce  and  quality,  till  it  is  ^exchanged  for  milJc  after  nativity. 
Haller.  Phyfiol.  V.  :f.  in  the  egg  the  white  part,  which  is 
analogous  to  the  liquor  amnii  of  quadrupeds,  confids  of  .two 
diftin£t  parts ;  one  of  which  is  more  vifcid,  and  probably  more 
difficult  of  digeftion^  and  more  nutritive  than  the  other  ;  and 
^s  bitter  is  ufed  m  the  lad  week  of  incubation.  The  yolk  of 
the  egg  is  a  ftill  ftroager  or  more  nutritive  fluid,  which  is  drawn 
up  into  the  bowels  of  the  chick  juft  at  its  exdufion  from  the 
flicll,.and  ferves  it  for  nouri(hment'for  a  day  or  two,  till  it  li 
able  to  digefty  and  has  learnt  to  choofe  the  harder  feeds  or  grains, 
which  are  to  aflrord  it  fuftenance.  Nothing  analogous  to  this 
yolk  is  found  in  the  fetus  of  lactiferous  animals,  as  the  milk  is 
another  nutritive  fluid  ready  prepared  for  the  young  progeny ; 
it  is  alfo  a  curious  drcumftance,  thatthe  firft  milk  of  JFemale  ani- 
mals after  parturition  is  much  thicker,  like  the  yolk  of  egg,  and 
nudi  more  coagulable,  than  that  which  is  fecreted  after  a  few 
days,  when  the  digeftive  powers  of  the  pflFspring  are  become 
ftrongo*. 

T&  yolk  therefore  is  not  neceflary  to  the  fpawn  of  fifli,  the 
eggs  of  infe<Els,  or  for  the  feeds  of  vegetables ;  as  their  embry- 
ons  have  probably  their  food  prefented  to  them  as  foon  as  they 
are  ezchided  from  their  (heUs,  or  have  extended  their  roots. 
Whence  it  happens  that  fome  infers  produce  a  living  progeny 
in  the  fpring  and  fummec»  and  eggs  in  the  autumn ;  and  fome 
▼egetaUas  have  living  roots  or  buds  produced  in  the  place  of 
*  feeds,  as  the  polygonum  vivipar um,  and  magiqal  onions.  See 
Botanic  Garden,  p.  il.  art.  An^xanthum. 

There  feems  however  to  be  a  refervoir  of  nutriment  prepared 
for  fome  feeds  befides  (heir  cotyledons  or  feed-leaves,  which  may 
be  fuppofed  in  fome  meafure  analogmis  to  die  yolk  of  the  egg. 
Such  are  the  facchsffine  juices  of  apples,  grapes,  and  other  fruits, 
which  fupply  nutrition  to  the  feeds  after  they  fall  on  the  ground. 
And  fuch  is  the  milky  juice  in  the  centre  of  the  cocoa-juut,  and 
part  of  the  kernel  of  it ;  the  fame  I  fuppofe  of  all  other  monoco- 
tyledon feeds,  as  of  the  palms,  graflTes,  and  lilies.  The  milky 
jjiice  in  the  centre  of  the  cocoa-nut  feems  curioufly  to  refemble 
Hhe  chyle  of  anini^^ls,  as  it  coptains  oil  diflfoied  with  mucilage 
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and  ftigar,  whence  arifes  its  white  colour ;  whenuu  the  chyieor 
fap-joice  of  vegetablesy  which  exudes  from  wounds  of  bh-ch  or 
maple-trees  in  the  remal  months,  is  tranfparent,  and  coniifts  on* 
ly  of  fugar  and  mucilagey  and  in  this  circumftance  difiers  from 
the  chyle  of  animals. 

n.  I.  The  proeefs  of  generation  is  ftill  inydvcd  in  impene* 
trable  oWcurity,  conjeflurcs  jmay  neverdielefs  be  formed  con* 
ceming  fome  of  its  circumftances.  Firft,  the  eggs  of  fiCh  and 
frogs  are  impregnated,  after  they  IcaTC  the  body  of  the  femde  ; 
becaufe  they  are  depofited  in  a  fluid,  aikl  are  not  dierefore 
covered  with  a  hard  (hell.  It  b  however  rctmt^Mty  that  neidier 
frogs  nor  fi(h  will  part  with  their  fpawn  widiout  the  prefenee 
of  the  male  ;  on  which  account  female  carp  and  gold*fifli  in 
fmall  ppndS)  where  there  are  no  males,  frequently  die  from  the 
diftention  of  their  growing  fpawn.  a.  Hie  eggs  of  fb^irisy 
which  are  laid  without  being  impregnated,  are  feen  to  oontain 
only  the  yolk  and  white,  which  are  evidently  the  food  or  fiif- 
tenancefor  the  future  chick.  3.  As  die  cioatrieola  of  thefe 
eggs  is  given  by  the  cock|  and  is  evidently  the  rudiment  of*  the 
new  animal  -,  we  may  conclude,  that  the  embryon  is  produced 
by  the  male,  and  the  proper  food  and  nidus  by  die  female.  For 
if  the  female  be  fnppofed  to  form  an  equal  p«rt  of  the.  embryon, 
why  (hould  fhe  form  die.  whole  of  the  apparatus  for  nuttinfteat 
and  for  otygcnation  i  Hie  male  in  many  animals  is  larger, 
ftronger,  and  digefts  more  food  than  the  female,  and  tfaereroro 
ihould  contribute  as  much  or  more  towards  the  reproduction  of 
the  fpectes ;  but  if  he  contribafCB  ohly  half  the  embvyon  and 
none  of  the  apparatus  for  fnftenance  and  oxygenation,  the  dt- 
vifion  is  unequal  5  the  ftrength  of  die  male,  and  his  confump- 
tion  of  food  are  too  great  for  the  effed,  cdmpared  with  that  of 
the  female,  which  is  contrary  to  the  ufual  courfe  of  natvre. 

It  has  been  fuppofed  by  fome  inquirers  into  the  proceft  of 
generation,  that  the  male  femen  in  nfany  animaSs  coidd  «iot  oome 
into  conta£^  with  the  evum  of  the  femade,  and  they  harve  hence 
fuppofed,  that  an  aerid  or  ethereal  emanation  from  die  fotiea 
virile  might  fcrve  die  purpofe  <rf  ftimnlating  into  life  the  ovum 
muliebre,  becaufe  in  the  vegasible  ft^ma  of  ipvhe  Sowctb  no 
vefTels  have  been  {ten  to  receive  and  trmfmit  the  burfting  an« 
ther-duft  *,  and  becaufe  it  is  not  poffible,  diat  the  ejaculatto 
feminis  in  quadrupeds  cpuld  fend  it  dirough  the  fallopian  tubea 
to  the  veficles  of  the  ovaria* 

In  refpeA  to  the  analogies  from  other  animals,  ifl.  It  may 
be  obfcrved,  that  in  the  generation  of  frogs,  it  is  well  known, 
that  the  male  fperm  is  effulcd  in  conta£l  widi  the  female  fpawn, 
as  it  leavts  her  body,  and  that  in  fifli  the  mak  ipemi  is  likewife 

emifcd 
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cffufed  on  the  feroafc  fpawn  after  its  produflioii,  24.  In  rclpeft 
t9  ^tegctablea,  it  mud  be  rccolleftcd,  that  their  veficls  are  fo  mi- 
ntite  in  diameter,  that  they  have  not  in  general  been  of  fufl&cicnt 
Czc  to  be  injeftcd  by  coloured  fluids  j  and  are  not  thence  fo 
vifiWc  by  microfcopes  as  thofc  of  animals,  and  ctet  it  is  probable, 
thofc  of  the  ftigma  or  pHtillum  of  flowers,  which  are  dcfigncd 
to  abforb  the  folution  of  the  anther-duft,  which  adheres  to  the 
B^ift  flignia,  may  be  always  empty,  or  have  their  mouths  clofcd, 
except  when  they  are  ftimulatcd  into  a^Hon  by  the  anther-dnfl, 
and  may  thence  more  eafily  efcape  obfeivation.  Nor  do  I  know* 
ihsrt  any  one  has  endeavoured  to  dettdi  thefe  vcffels  by  experi- 
ments with  coloured  liquids  appHed  along  with  the  male  farina 
©n  the  ftigma  for  its  abforption,  or  by  difleding  the  piftillum  as 
in  its  recent  or  dry  ftate,or  by  obferving  it  in  a  ftate  of  charcoaL 

In  regard  to  qaadmpeds,  Dr.  Haighcon  has  fhewn  by  a  njim- 
bar  of  curious  experiments  on  rabbits,  publifhcd  in  the  Philo- 
ibph.  Tranfaft.  for  the  year  1797,  that  the  male  femen  does 
ikot  permeate  the  fallopian  tubes,  and  confequently  never  arrives 
at  the  femiile  ova,  either  in  a  Kquid  or  aerial  ftate  ;  but  that  it 
}is  by  the  ftimnhis  of  the  femen  in  the  neck  of  the  uterus  ^  that 
ibc  ve:ficles  of  the  ovaria  fwell,  and  di&harge  the  material,  irhich 
kas  been  -called  an  oviun,  thov^h  it  does  not  pofllefs  a  diftingui(b- 
;lble  form ;  and  that  this  is  acquired  and  carried  into  die  uterus 
by  the  periftaltic  motions  of  the  fallopian  tubes,  fome  hours  af- 
ter copulation.  Here  I  fuppofe  it  finds  the  male  femen,  and 
that  thus  the  new  animal  produced  by  the  fecretion  of  the  male 
^iids  -correfponding  nutriment  and  fituation  in  the  female  in  all 
lesual  progeny.  But  that  no  female  apparatus  is  required  ia  the 
prodttdbion  of  -the  bods  of  trees,  or  in  the  adherent  fetus  of  die 
polypus,  or  of  the  coral-infeifts. 

in  objcdion  to  thk  theory  of  generation  it  may  be  laid,  if  the 
onimalcula  in  femine,  a$  feen  by  the  microfcope,  be  all  of  them 
jrudinsesits  of  honnincuH,  wheti  but  one  of  them  can  find  a  nidus, 
wliat  a  wafte  n'atune  has  made  of  her  pndudrions  ?  I  do  not  af- 
fert  that  thefe  moving  particles,  vifiblc  by  the  microfcope,  are 
homonciones ;  perhaps  they  may  be  tiie  creatures  of  ftagnation  or 
piacridity,  or  perhaps  ao  creatures  at  all ;  but  if  they  are  fup- 
pofed  to  be  rudiments  of  homunculi,  ojr  embryons,  fuch  a  pro*- 
fufion  of  them  corre^nds  with  the  general  enorts  of  nature  to 
provide  for  the  continuance  of  her  fpecies  of  animals^  Every 
hidiTidual  tree  produces  innumerable  feeds,  and  every  individual 
fifli  innumerable  fpawn,  in  fuch  inconceivable  abundance  as 
would  in  a  fliort  fpace  of  time  crowd  the  earth  and  ocean  with 
inhabitants  5  and  thefe  are  much  moie  pcrfeft  animals  than  the 
animalcula  in  feaaine  can  be  fuppofed  to  be,  aiiJ  perifli  in  un- 
counted 
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oo'unted  millions.  This  argument  only  (hews»  that  the  produc- 
toons  of  nature  arc  governed  by  general  laws ;  and  that  by  a 
wife  fupcrfluity  of  provifion  (he  has  enfured  their  continuance. 

2.  That  the  embryon  is  fecretcd  or  produced  by  the  malCf 
and  not  by  the  conjun£tion  of  fluids  from  both  male  and  female» 
appears  from  the  analogy  of  vegetable  feeds.  In  the  large  flow- 
ers, as  the  tulip,  there  is  no  fi  milarity  of  apparatus  between  the 
■anthers  and  the  ftigma  :  the  feed  is  produced  according  to  the 
obfeiSrations  of  Spallanzani  long  before  the  flowers  open,  and  iti 
confecjticnce  long  before  it  can  be  impregnated,  like  the  egg  in 
the  pullet.  Ami  after  the  prolific  dull  is  (bed  on  the  ftigma, 
the  feed  becomes  coagulated  in  one  point  firft,  like  the  cicatricu^ 
la  of  the  impregnated  egg.  See  Botanic  Garden,  Part  I.  addi- 
tional note  38.  Now  in  thefe  fimple  produces  of  nature,  if  the 
female  contributed  to  produce  the  new  embryon  equally  with 
the  male,  there  would  probably  have  been  fome  vifiUe  fimihurity 
of  parts  for  this  purpofe,  befides  thofe  ncceflary  for  the  nidus 
and  fuftenance  of  the  new  progeny. '  Befides  in  many  flowers 
the  males  arc  more  numerous  than  the  females,  or  than  the  fepa- 
rate  uterine  ceUs  in  their  germs,  which  would  (hew,  that  the  of- 
fice of  the  male  was  at  leaft  as  important  as  that  of  the  female  ; 
whereas  if  the  male,  befides  producing  the  egg  or  feed,  was  to 
produce  an  equal  part  of  the  embryon,  the  oflice  of  reproduction 
would  be  unequally  divided  between  them. 

Add  to  this,  that  in  the  moft  fimple  kind  of  vegetable  repro- 
duction, I  mean  the  buds  of  trees,  which  are  the  viviparous 
ofl^pring,  the  leaf  is  evidendy  the  parent  of  the  bud,  which  rifits 
in  its  lK)fom,  according  to  the  obfervation  of  Linnaeus*  This 
leaf  confifts  of  abforbent  ve&ls,  and  pulmonary  ones,  to  obtain 
Its  nutriment,  and  to  impregnate  it  with  oxygene.  This  fimple 
piece  of  living  organization  is  alfo  fumi(hed  with  a  power  of  re- 
production ;  and  as  the  new  ofl^spring  is  thus  fupported  adhering 
to  its  father,  it  needs  no  mother  to  fupply  it  with  a  nidus,  and 
nutriment,  and  oxygenation  j  and  hence  no  female  leaf  has 
exiftence. 

I  did  conceive  that  the  vefl^s  between  the  bud  and  the  leaf 
communicated  or  inofculated  ;  and  that  the  bud  was  thus  fervod 
with  vegetable  blood,  that  is,  with  both  nutriment  and  oxygena- 
tion, till  the  death  of  the  parent-leaf  in  autumn.  And  that  in 
this  refpeft  it  differed  from  the  fetus  of  viviparous  animals. 
But,  fincc  the  former  editions  of  this  work  were  publiflied,  I 
have  been  induced  to  change  that  opinion ;  as  on  difleCling  the 
bud  of  the  horfe-chefnut,  jefculus  hippocaftanum,  as  mentioned 
below,  no  communication  of  vefTds  between  the  leaf  and  the  bud 
generated  in  its  bofom  could  be  perceived,  fo  that  it  is  more 

probably 
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probably  nouriflied  by  abforbing  the  fluid»  with  which  it  is  far- 
rounded,  like  the  fetus  of  animals,  as  (hewn  in  iny  work  on 
vegetation,  termed  Phytologia.  Scft.  VII.  1.  2.  Secondly^I- 
conceive  tfa^t  then  the  bark^vefiels  belonging  to  the  dead  leaf^nd 
in  which  1  fuppofe  a  kind  of  m^na  to  have  been  depofited,  be- 
come now  the  placental  veflcls,  if  they  may  be  fb  called,  of  the 
new  bud.  From  the  vernal  fap  thus  produced  of  one  fugar-ma- 
ple-tree  in  New* York  and  in  Pennfylvania,  five  or  fix  pounds  of 
good  fugar  may  be  made  annually  without  deftroying  the  tree. 
Account  of  maple^fugar  by  B.  Rufh.  London,  Phillips.  (Sec 
Botanic  Garden,  Part  I.  additional  note  on  vegetaUe  placenta* 
tion.) 

Thefe  veflels,  when  the  warmth  of  the  vernal  fun  hatches  the 
yoong  bud,  ferve  it  with  a  faccharine  nutrimei[it,  till  it  acquires 
leaves  of  its  own,  and  (hoots  a  new  iyftem  of  abforbents  down 
the  hark  and  root  of  the  tree,  juft  as  the  farinaceous  or  oily  mat- 
ter in  feeds,  and  the  faccharine  matter  in  fruits,  ferve  diek  em- 
bryons  with  nutriment,  till  they  acquire  leaves  and  roots.  This 
analogy  is  as  forcible  in  fo  obfcore  a  fubje6l,  as  it  is  curious,  and 
may  in  large  buds,  as  of  the  horfe-chefnut,  be  almoft  feen  by  the 
naked  eye ;  if  with  a  penknife  the  remaining  rudiment  of  the 
laft  year's  leaf,  and  of  the  new  bud  in  its  bofom,  be  cut  away 
flice  by  flice.  The  feven  ribs  of  the  kft  year's  leaf  will  be  feen 
to  have  arifen  from  the  pith  in  feven  di(lin£l  points  making  a 
curves  and  the  new  bud  to  have  been  produced  in  their  centre^ 
and  to  have  pierced  the  alburnum  and  cortex,  and  grown  with- 
out the  affifliance  of  a  mother.  A  fimiiar  procefs  may  be  feen 
on  difiedling  a  tultpi-root  in  winter ;  the  leaves,  which  enclofed 
the  laft  year's  fiower-ftalk,  were  not  necelTary  for  the  flower  ; 
but  each  of  thefe  was  the  father  of  a  new  bud,  which  may  be 
now  found  at  its  hafe  ^  and  which,  as  it  adheres  to  the  parenfj 
required  no  nxxher. 

This  paternal  offspring  of  vegetables,  I  mean  their  buds  and 
bu(^s,  is  attended  with  a  very  curious  circumftance  ;  and  that 
is,  that  they  exadUy  refemble  their  parents,  as  is  obfervablc  in 
gnfting  fruit  trees,  and  in  propagating  flower-roots ;  whereas 
the  feminal  offspring  of  plants,  being  fupplied  with  nutriment 
by  the  mother,  is  liable  to  perpetual  variation.  Thus  alfo  in  th^ 
vegetable  clafs  dioecia,  where  the  male  flowers  are  produced  oa 
one  tree,  and  the  female  ones  on  another  ;  the  buds  of  the  male 
tvees  uniformly  produce  either  male  flowers,  or  other  buds  fimi- 
iar to  themfelves ;  and  the  buds  of  the  female  trees  produce 
either  female  flowers,  or  other  buds  fimiiar  to  themfelves  ^ 
whereas  the  feeds  of  thefe  trees  produce  either  male  or  female 
plants.     From  this  analogy  of  the  production  of  vegetable  buds 

without 
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without  a  mocher,  I  cootend  that  the  mother  does  not  contribate 
to  the  formation  of  tlie  livmg  ens  in  animal  generation,  but  kr  \ 
neceflary  only  for  fupplying  its  nutriment  and  oxygenation.  ^ 

There  is  another  vegetable  buBt  publifhed  by  M.  KoelreutCF, 
which  he  caUs  «  a  complete  metamorphofis  of  one  natural  fpe- 
cies  of  plants  into  another/'  which  (hews,  that  in  feeds  as  well 
as  in  buds,  the  embryon  proceeds  from  the  male  parent,  though 
the  form  of  the  fubfcquent  mature  plant  is  in  part  dependent  otf 
the  female.  M.  Koelreuter  impregnated  a  (Itgma  of  the  nico^ 
tiana  niftica  with  the  farina  of  the  nicotaana  pankulata,  and  ob-^ 
tained  prolific  feeds  from  it.  With  the  plants  which  fprung 
from  thcfe  feeds,  he  repeated  the  experiment,  impregnating  thei^ 
with  the  farina  of  the  nicotiana  paniculata.  As  the  mute  plants 
which  he  thus  produced  were  prolific,  be  continued  to  impce^ 
hate  them  for  many  generations  with  the  farina  of  the  nicotiana 
paniculata,  and  they  became  more  and  more  like  the  male  par^ 
cnt,  till  he  at  length  obtained  fix  plants  in  every  refpe£t  per&cl^ 
ly  fimilar  to  the  nicotiana  paniculata ;  and  in  no  refpe^l  refimi*- 
bling  their  female  parent  the  nicotiaaa  ruilica.  Bliwunbadj  on 
Generation. 

^.  It  is  probable  that  the  infefls,  which  are  faid  to  requite  but 
one  impregnation  for  fix  generations,  as  the  aphis  (fee  Anrenit^ 
Academ.)  produce  their  ptogeny  in  the  manner  above  dcfcribed, 
that  is,  without  a  mother,  and  not  without  a  father  -,  and  thut 
experience  a  lucina  fine  concubitu.  Thofe  who  have  attended 
to  the  habits  of  the  polypus,  which  is  found  in  the  itagnant  wa^ 
ter  of  our  ditches  in  July,  affirm,  that  the  young  ones  bnmcb  out 
from  the  fide  of  the  parent  like  the  buds  of  trees,  and  after  a 
time  feparate  themfelves  from  them*  This  is  fb  analogous  to 
the  manner  in  which  the  buds  of  trees  appear  to  be  produced^ 
that  thefe  polypi  may  be  confidered  as  all  male  animais,  produ^ 
cing  embryons,  which  require  no  mother  to  fupply  them  with  a . 
nidus,  or  with  nutriment,  and  oxygenation^ 

This  lateral  or  lineal  generation  of  plants,  not  only  obtain^  in 
the  buds  of  trees,  which  continue  to  adhere  to  them,  but  ia 
beautifully  feen  in  the  wires  of  knot-grafs,  polygonum  avicularet 
and  in  thofe  of  ftrawberries,  fragaria  vefca.  In  thcfe  an  elonga-* 
ted  creeping  bud  is  protruded,  and,  where  it  touches  the  ground, 
takes  root,  and  produces  a  new  plant  derived  from  its  father, 
from  which  it  acquires  both  nutriment  and  oxygenation  ;  and 
in  confequence  needs  no  maternal  apparatus  for  thefe  purpolies. 
In  viviparouft  flowers,  as  thofe  of  allium  magicum,  and  polygB«< 
num  viviparum,  the  anthers  and  the  ftigmas  become  effete  and 
perifh  j  and  the  lateral  or  paternal  offspring  fucc<;ed  inltcad  of 

feeds. 
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feeds,  which  adhare  till  they  are  fufBciently  mature,  and  then  fall 
upon  the  ground,  and  take  root  like  other  bulbs. 

The  lateral  production  of  plants  by  wires,  whiloeach  new 
plant  is  thus  chained  to  its  parent,  and  continues  to  put  forth 
another  and.  another,  as  the  wire  creeps  onward  on  the  ground, 
lA  exactly  refembled  by  the  tape- worm,  or  taenia,  fo  often  found 
ia  the  bowels,  ftretching  itfelf  in  a  chain  quite  from  tlie  ilom- 
a^ch  to  the  re£lum.  Linnaeus  ailerts,  <<  that  it  grows  old  at  one 
extremity,  while  it  continues  to  generate  young  ones  at  the  oth- 
er, proceeding  ad  infinitum,  likc^  root  of  grafs.  The  feparate 
joints  arc  called  gourd-worms,  and  propagate  ne^  joints  like  the 
parent  without  end,  each  joint  being  furniflied  with  its  proper 
mouthy  and  organs  of  digcftion/'  Syftema  natura^.  Vermes 
temsu  in  this  animal  there  evidently  appears  a  power  of  repro- 
duction without  any  maternal  apparatus  for  the  purpofe  of  fupw 
plying  nutriment  and  oxygenation  to  the  embryon,  as  it  remains 
attached  to  its  fath^  till  itar  maturity.  The  volvo^  globator, 
which  is  z  tranfpaient  animal,  isfaid  by  LinnseuR  tn  bear  within 
it  fons  and  grand-fons  to  the  fifth  generation.  '1  Ik  To  arc  prob'- 
ably  living  fetufes,  produced  by  the  father,  of  di  01^ rent  degrees 
of  maturity,  to  be  detruded  at  difierent  periods  of  time,  like  the 
unimpregnated  eggs  of  various  fizes,  which  arc  found  in  poul-* 
try  ;  and  as  they  are  produced  without  any  known  copulation, 
contribute  to  evince,  that  the  living  embryon  in  other  orders  of 
2Mijmals  is  formed  by  the  male  parent,  and  not  by  the  mother,  aa^ 
one  parent  has  the  power  to  produce  iu 

This  idea  of  the  feprodudioa  of  animals  from  a  fmgle  living 
filament  of  their  fathers,  appears  to  have  been  (hadowed  or  al- 
legorized in  the  curious  account  in  facred  writ  of  the  formation 
of  Eve  from  a  rib  of  Adam* 

From  all  thefe  analogies  I  conclude,  that  the  embryon  is  pro- 
duced folely  by  the  male,  and  that  the  female  fupplies  it  with  a 
proper  nidus,  with  fuftenance,  and  with  oxygenation  y  and  that 
the  idea  of  the  femen  of  the  male  conftituting  only  »  (limulus  to 
^^  ^S  of  the  female,  exciting  it  into  life,  (as  hehi  by  fome  phi-- 
bfophers)  has  no  fupport  froni  experiment  or  analogy. 

III.  I.  Many  ingenious  philofophers  have  found  fo  great 
difficulty  in^  conceiving  the  manner  of  the  reprodutStidn  of  ani- 
mals, that  they  havefuppofed  all  the  numerous  progeny  to  have 
cxiiled  in  miniature  in  the  aniihal  originally  created  ;  and  that 
thefe  infinitely  itiinute  forms  are  only  evolved  or  diibended  as 
the  embryon  increafes  in  the  womb.  This  idea,  befides  its  being 
unfupported  by  any  analogy  we  are  acquainted  with,  afcribcs  a 
greater  tenuity  to  organized  matter,  than  we  can  readily  admit  j 
as  thefe  included  embryons  arc  fuppofed  each  of  them  to  confift 
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of  the  various  and  complicate  parts  of  animal  bodies :  dicy  muft 
poffcfs  a  much  greater  degree  of  minutenefs,  than  that  which 
was  afcribcd  to  the  devils  that  tempted  St.  Anthony ;  of  whom 
2©,ooo  were  faid  to  have  been  able  to  dance  a  faraband  on  the 
point  of  the  fineft  needle  without  incommoding  each  other. 

2.  Others  have  (iippofed,  that  alt  the  parts  erf  theembryon  are 
formed  in  the  male,  previous  to  its  being  depofited  in  the  egg  or 
uterus  \  and  that  it  is  then  only  to  have  its  parts  evolved  or  dif- 
tended  as  mentioned  above ;  but  this  is  oiily  to  get  rid  of  one 
difficulty  by  propofing  another  equally  incomprdieniible :  they 
found  it  difficult  to  conceive,  how  the  embryon  could  be  formed 
in  the  uterus  or  egg,  and  therefore  wifhed  it  to  be  formed  before 
it  came  thither.  In  anfwer  to  both  thefe  doftrines  it  may  be  ob* 
ftrved,  I  ft.  that  fome  aitimals,  as  the  crab-fi(h,  can  reproduce 
a  whole  limb,  as  a  leg  which  has  been  broken  off;  others,  as 
worms  and  fnails,  can  Tenroiliice  a  head,  or  a  tail,  when  either 
of  them  has  been  cut  away  :  And  that  hence  in  t}id*e  animals  at 
Icaft  a  part  can  be  formcci  nnew,  which  cannot  be  fuppofed  to 
haveesifted  previouflyin  miniature. 

Secondly,  there  are  new  parts  or  new  veflels  produced  in 
many  difeafcs,  as  on  the  cornea  of  the  eye  in  ophthalmy,  in  wens 
and  cancers,  which  cannot  he  fuppofed  to  have  had  a  prototype 
or  original  miniature  in  the  embryon. 

Thirdly,  how  could  mule-animals  be  produced,  which  partake 
of  the  forms  of  both  the  parents^  if  the  original  embryon  was  a 
miniature  exifting  in  the  femen  of  the  male  parent  ?  if  an  em- 
bryon of  the  male  afs  was  only  expanded,  no  reficmblance  to  the 
mare  could  exift  in  the  mule. 

This  miftaken  idea  of  the  extenfion  of  parts  feems  to  have  had 
Its  rife  from  the  mature  man  refemWing  the  general  fotm  of  the 
fetus ;  and  from  riience  it  was  believed,  that  the  parts  of  the 
fetus  were  diftcndcd  into  the  roan ;  whereas  they  have  increafed 
100  times  in  weight,  as  well  as  100  times  in  fize ;  now  no  one 
will  call  the  additional  ninety-nine  parts  a  diftention  of  the 
original  one  part  in  refpeft  to  weight,  ThuJ^  the  uterus  doring 
pregnancy  is  greatly  enlarged  in  thicknefs  and  folidrty  as  well  as 
in  capacity,  and  hence  muft  have  acquired  this  additional  fize 
by  accretion  of  new  parts,  not  by  an  extenfion  of  the  old  ones  5 
the  familiar  aft  of  blowing  up  the  bladder  of  an  animal  recently 
flaughtered  has  led  our  imaginations  to  apply  this  idea  of  dif- 
tjntion  to  the  increafc  of  fee  from  natural  growth ;  which 
however  muft  be  owing  to  the  nppofition  of  new  parts ;  as  it  is 
evinced  from  the  increafe  of  weight  along  with  the  increafeof 
dimenfion  ;  and  is  even  vifible  to  our  eyes  in  the  elongation  of 
our  hair  from  the  colour  of  its  ends  \  or  when  it  hr.s  been  dyed 

on 
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on  the  head;  and  in  the  growth  of  otir  nails  from  the  fpecks 
ibmetimes  obfer^ablc  on  cbsm ;  and  in  the  increafe  of  the  white 
crefcent  at  the  roots,  and  in  the  growth  of  new  flelh  in'  wounds^ 
which  confifts  of  new  nerves  as.  well  as  of  new  blood-vefiels. 

3.  Laftly,  Mr.  Boffbn  has  with  great  ingenuity  imagined  the 
exiftence  of  certain  organic  particles,  which  are  fappofed  to  be 
partly  alive,  and  partly  mechanic  (parings.  The  latter  of  theft 
were  difeovered  by  Mr.  Needham  in  the  milt  or  male  organ  of  a 
Cpecies  of  cuttle  iUh,  called  calmar ;  the  former,  or  living  animal- 
cula,  are  found  in  both  male  and  female  fecrettons,in  the  infufions 
of  feed6>  as  of  pepper,  in  the  jelly  of  roafted  veal,  and  in  all  other 
animal  and  vegetable  fubitances.  Thefe  organic  particles  he 
iuppofes  to  exift  in  the  fpermatic  fluids  of  both  (exes,  and  that 
they  are  derived  thither  ^om  every  part  of  the  body,  and  muft 
thmfore  refemble,  as  he  Aippofts,  the  parts  from  whence  they 
are  derived.  Thefe  organic  particles  be  believes  to  be  in  con* 
ftant  adiivity,  till  they  become  mixed  in  the  wofnb,  and  then 
they  inftantly  join  and  produce  an  embryon  or  fetus  finnlar  to 
the  two  parents. 

Many  objections  might  be  adduced  to  this,  ingenious  theory ; 
I  {hall  only  mention  two.  Firft,  that  it  is  analogous  to  no 
known  animal  laws.  And  fecondly,  that  as  thefe  fluids,  replete 
with  organic  particles  derived  both  from  the  male  and  female 
organs^  are  fuppofed  to  be  iimilar  i  there  is  ao  reafon  why  the 
mother  (bould  not  produce  a^  female  embryon  without  the  af- 
iiftaQce  of  the  male,,  and  realize  the  lucina  fine  concubitu.  See 
No.  8  and  9  of  this  fe£lion,  and  Se£i.  XXXVII.  3. 

IV.  I.  I  conceive  the  primordium,  or  rudiment  of  the  em- 
bryon, as  iecreted  from  the  blood  of  the  parent,  to  confifl.  of  a 
fimple  living  filament  as  a  muicular  fibre  ;  which  I  fuppofe  to 
be  an  extremity  of  a  nerve  of  locomotion,,  as  a  fibre  of  the  reti- 
na is  an  extremity  of  a  wrve  of  fen(atioa ;  as  for  inftance  one 
of  the  fibrils,  which  compofe  the  mouth  of  an  abforbent  veflel ; 
I  fuppofe.  this  living  filament,  of  whatever  form  it  imj  be,  wheth- 
er fphere,  cube,  or  cylinder^  to  be  endued  with  the  capability  of 
being  excited  intoaiSkion  by  certain  kinds  of  ftimulus.  By  the 
ftimulus  of  the  furrounding  fluid,  in  which  it  is  received  from 
the  male,  it  may  bend  into  a  ring  :  and  thus  form  the  beginning 
of  a  tube.  Sucn  moving  filaments,  and  fuch  rings,  are  ddcribed 
by  thofe,  who  have  attended  to  microfcopic  animalcula.  This 
Jiving  rin^  may  now  embrace  01^  abforb  a  nutritive  particle  of 
the  fluid,  in  which  it  fwims  i  and  by  drawii^  it  into  its  pores,  or 
joining  it  by  compreflion  to  its  extremities,  may  increafe  its  own 
length  or  crafiitude  $  and  by  degrees  the  living  ring  may  bo;x)nie 
a  living  tube. 

2.  With 
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2,  With  thi8  new  organization,  or  accretion  of  |>arts,  new 
Icinds  of  irritability  may  comn»ence  5  for  fo  long  as  there  ii^s 
but  one  living  organ,  it  could  only  be  fuppofed  to  poflfefs  irrita- 
bility ;  fince  fenfibility  may  be  conceived  to  be  an  exteniion  of 
the  efieft  df  irritability  over  the  reft  of  the  fyftem.  Thefe  new 
Icinds  of  irritability  and  of  fenfibility  in  confequence  of  new  or- 
ganization, appear  from  variety  of  fa€Vs  in  the  more  ftiatnre  ani^ 
mal ;  thus  the  formation  of  the  teftes,  and  confequent  fecr^tioa 
of  tfie  femen,  ofecafion  the  paffion  of  laft  1  the  longs  muft  be 
prcvioufly  formed  before  their  exertions  to  obtain  frefli  air  can 
cxift ;  the  throat  or  cfefophagus  muft  be  formed  previous  to  the 
fenfation  or  appetites  of  hunger  and  thirft;  one  of  nrfaich  feem$ 
to  refidc  at  the  upper  end,  and  the  other  at  the  lower  end  of 
that  canal. 

Thus  aHb  the  glans  penis,  when  it  is  dtftended  with  blood, 
acquires  a  new  fenfibility,  and  a  new  appetency.  The  fame  oc- 
curs to  the  nipples  of  the  breafts  of  female  animals ;  when  they 
are  diftended  with  blood,  they  acquire  the  new  appetency  of 
giving  milk.  So  inflamed  tendons  and  membranes,  and  even 
bones,  acquire  new  fenfartions ;  and  the  parts  of  mutilated  ani^ 
mals,  as  of  wounded  fnails,  and  polypi,  and  crabs,  arc  reprodu- 
ced ;  and  at  the  feme  time  acquire  fenfations  adapted  to  their 
fituations.  Thus  when  the  head  of  a  ftiail  is  reproduced  after 
decollation  with  a  (harp  rafor,  thofe  curious  telefcopic  eyes  arc 
alfo  reproduced,  and  acquire  their  fenfibility  to  light,  as  well 
as  their  adapted  mufcles  for  tetraftton  01?  the  approach  of 
injury. 

With  every  new  change,  therefore,  of  orjganic  form,  or  addi- 
tion of  organic  parts,  1  fuppofe  a  new  kind  of  irritability  or  of 
fenfibility  to  be  produced  •,  inch  rariteties  of  irritability  or  of  fen- 
fibility exiftin  our  adult  ftate  in  the  glands;  every  one  of  which 
is  fumifhed  with  an  irritability,  or  a  tafte,  or  appetency, -^nd  9 
confequent  mode  of  artion  peculiar  to  itfelf. 

In  this  manner  I  conceive  the  veflcls  of  the  jaws  to  produce 
the  teeth,  thofe  of  the  fingers  to  produce  the  nails,  thofe  of  the 
(kin  to  produce  the  hair ;  in  the  fame  manner  as  afterwards 
about  the  age  of  puberty  the  beard  and  other  jfreat  changes  in 
the  form  of  the  body,  and  difpofition  of  the  mtnd,  are  produced 
in  confequence  of  the  new  fecretion  of  femen  5  for  if  the  animal 
is  deprived  of  this  fecretion  thofe  changes  do  not  take  place. 
Tbefe  changes  I  d^nceive  to  be  formed  not  by  elongation  or  dis- 
tention of  primeval  Itamin^,  but  by  appofition  of  parts  j  as  the 
mature  crab-fifn,  when  deprived  of  a  limb,  in  a  certain  fpace  of 
time  has  power  to  regenerate  it ;  and  the  tadpole  nuts  forth  its 
feet  lonj;  after  its  exclufion  from  the  fpawn  5  aud  the  caterpil- 
lar 
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hr  in  changing  mt6  a  butterfly  acquires  anew  form,  with  acw 
powers,  new  fenfationsi  and  new  defires. 

The  natural  hiftory  of  buttcrfliea,  and  mothSf  and  teetleS^ 
and  gnats,  is  fulkrf  curiofity ;  fome  of  them  paefs  many  months, 
and  othere  even  years,  in  their  caterfwliar  or  grub  ftate  j  they 
then  reft  many  week^  without  food,  fufpended  in  the  air^  i3uried 
in  the  earth,  or  fubmerfed  in  water :  and  change  themfelves 
.  during  this  time  into  an  animal  apparently  of  a  different  nature; 
die  (tomachs  of  fome  of  thenx,  which  before  digefted  vegetable 
leaves  or  roots,  now  only  digcft  honey ;  they  have  acquired 
wings  for  the  purpofe  of  feeloxig  this  new  food,  and  a  long  pro- 
bofcis  to  collet  it  from  flower,  and  I  fuppofe  a  fenfe  of  fmell  tb 
deteft  the  fecrct  places  ij;i  flowers,  where  it  is  formed.  Thfc 
moths,  which  fly  by  night,  have  a  much  longer  probofcis  rolled 
Mp  under  thetr  chins  Ufce  a  watch  fpring ;  which  they  extend  to 
coUeS  the  honey  from  flowers  in  their  fleeping  Itatc  j  when  they 
are  clofed,  and  the  netlaries  in  confequence  more  difficult  to  bt; 
plundered.  The  beetle  kind  are  fumiflied  with  an  external 
jcovering  of  a  hard  material  to  their  wings,  that  they  may  occa- 
fionally  again  xrake  holes  in  the  earth,  in  which  they  paffed  the 
former  ftate  of  their  exiftence. 

But  what  moft  of  all  diftinguiihes  thefe  new  animals  is,  that 
they  ate  nowfujri^ed  with  the  powers  of  reproduction ;  and 
that  they  nowdi&r  from  each  other  in  fex,  which  does  not  ap- 
|)ear  in  their  cater[)iilar  or  grub  ftate.  In  fome  of  them  the 
itsk^/nge  from  a  caterpillar  into  a  butterfly  or  moth  feems  to  be 
accompliihed  for  the  fole  purpofe  of  their  propagation ;  fincc 
they  immtdiately  die  after  this  is  finiftied,  and  take  no  food  in 
the  interim,  as  the  filk*worm  in  this  climate ;  though  it  is  pofli- 
blc  it  might  take  honey  as  food,  if  it  was  prefcntcd  to  it.  For 
in  general  it  would  feem,  that  food  of  a  more  ftimulating  kind, 
the  honey  of  vegetables  inftead  of  their  leaves,  was  neceflary  for 
the  purpofe  of  the  feminal  reprodudion  of  thefe  animals,  exaftly 
iimilar  to  what  happens  in  vegetables  ^  in  thefe  the  juices  of  the 
earth  are  fuflicient  for  their  purpofe  of  reproduAion  by  buds  or 
bulbs ;  in  which  the  new  plant  feems  to  be  formed  by  irritative 
motions,  like  the  growth  of  their  other  parts,  as  their  leaves  or 
Toots  ;  but  for  the  purpofe  of  feminal  or  amatorial  reprodu£lion, 
wher^  fenfation  is  required,  a  more  ftimulatiog  food  becomes 
neceflary  for  the  anther  and  ftigma  ;  and  this  food  is  honey  ; 
as  explained  in  Seft.  XUI.  on  Vegetable  Animation. 

The  gnat  and  the  tadpole  refemble  each  other  in  their  change 
from  natant  animals  with  gills  into  aerial  animals  with  lungs ; 
and  in  their  change  of  the  element  in  which  they  live;  and  proba- 
i>ly  of  the  foody  with  which  they  are  fupported ;  and  laltly,  with 

their 
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Aeir  acquiring  in  their  new  ftate  die  diflference  of  kx,  and  thr 
organs  of  fcoiinal  or  amaiorial  reproduction.  While  the  poly^ 
wuSf  who  is  their  eompamon  in  their  former  ftate  of  life,  no6 
^eing  allowed  to  change  his- form  and  element,  caa  only  profUK 
gate  like  vegetable  buds  by  the  fame  kind  of  irritative  motions^ 
which  produces,  the  growth  o£  his  own  body,  without  the  femi* 
mal  or  amatorial  propagation,  which,  requires  fenfation ;  and 
which  in  gnats  and  tadpoles  feems-  to  require  a  change  both  of 
food  and  of  relpiration. 

From  hence  I  conclude,  that  with  the  acqniiition  of  new  parts, 
new  fcnfations,  and  new  defircs,  as  wdl  as  new  powers,  are 
produced  ;  and  this  by  accretion  to  the  old  ones>  and  not  by  dif- 
cention  of  them.  And  finally,  that  the  moft  efiential  parts  of 
the  fyilem,  as  the  brain  for  the  piirpofe  of  diftributing  the  pow^ 
er  of  life,  and  the  placenta  for  the  purpofe  of  oxygenating  the 
blood,  and  the  additional  abforbent  vefiels  for  the  purpofe  of  ac- 
quiring aliment,  are  ficft  formed  by  the  irriutions  above  men* 
tioned,  and  by  the  pteafiirable  feniatums  attending  thofe  irrita* 
tions,  and  by  the  exeruoos  in  c^mfequence  of  painful  ienfations, 
fimilar  to  thofe  of  hunger  and  fufibcation*  After  thefe  an  ap- 
paratus of  limbs  for  future  ufes,  or  for  the  purpofe  of  moving 
ihe  body  in  its^  piefent  natant  (Ute,  and  of  lungs  for  future  ref* 
piration,  and  of  teftes  for  future  reprodudion,  are  formed  by  the 
irritations  and  fenCitions,.  and  confequent  exertionsrof  the  parts 
previoufly  exidlng,  and  to  which  the  new  parts^are  fo  be  artached«^ 

^  laconfirmatiQa  of  thefe  ideas  it  may  be  obfpr\'ed,  that  M 
the  parts  of.the  body  endeavour  to  grow,  or  to  make  additional 
parts  to  tbemfelves  throughout  our  lives  ^  but  are  reftrained  by 
tiie  parts  immediately  contaiaiag  them  j  thus,  if  the  (kin  be  ukea: 
away,  the  flefliy  parts  beneath  foon  fhoot  out  new  granulations^ 
called  by  the  vulgar  proud  fleih.  If  the  perioiteum  be  removed,, 
a  fimilar  growth  commences  from  the  bone.  Now  in  the  cafe 
of  the  imperfe^  embryon,  the  containing  or  confining  parts  are 
not  yet  fiippofed  to  be  fbrmed>  and  hence  there  is  nothing  to  tc^ 
ftndii.  its  gjsowth* 

4>  By  the  parts  of  the  embryon.  being  thus  produced  by  new 
appofitions,  many  phenomena  both  of  animal  and  vegetable  pro-* 
duAions  receive  an  eafier  explanation  ;  fuch  as  that  many  fetus- 
es- arc  deficient  at  the  extremities,  as  in  a  finger  or  a  toe,  or  in 
the.end  of  the  tongue,  or  in  what  is  called  a  hare-lip  vid'th  de- 
ficiency of  the  paSte.  Fox  if  there  (hould  be  a  tkficiency  in 
the  quantity  of  the  firft  nutritive  particles  laid  up  iu  the  egg  for 
the  reception  of  the  firft  living  filament,  the  extren\c  i^its,  a» 
being  lait  formed^  mull  iliew  this  deficiency  by  tfa^ir  being  im- 

'^  This 
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This  idea  of  tbe  growth  of  the  embryon  accords  alfo  with  the 
produdUon^  of  fome  monilrous  birthe,  which  confift  of  a  duplica- 
tuTC  of  the  limbs,  as  chickens  with  four  legs ;  which  could  not 
-occur,  if  the  fetus  was  formed  by  the  diftention  of  an  original 
ftaroen,  or  miniature.  For  if  there  (hould  be  a  fuperfluity  of 
the  firft  nutritive  particles  laid  up  in  the  egg  for  the  firil  living 
filament ;  it  is  eafy  to  conceive,  that  a  duplicature  of  fome  parts 
may  be  formed.  And  that  fuch  fuperfluous  rouriiliment  fome- 
timesexifts,  is  evinced  by  the  double  yolks  in  fome  eggs,  which 
I  foppofe  were  thos  fonnred  previous  totheir  impFCgnation  by  the 
exuberant  nutriment  of  the  hen. 

This  idea  is  confirmed  bj  the  analogy  of  Ac  monftcrs  in  the 
vegetable  world  ahb^  in  wtiich  a  duplicate  or  tripHcate  produc- 
tion of  various  parts  of  the  flovi^r  is  obfervable,  as  a  triple  neda- 
ty  in  fome  columbines,  and  a  triple  petal  in  fome  primrofes  % 
and  whidi  are  fttppofed  to  be  produced  by  abundant  nourish- 
ment. 

5.  If  the  embryon  be  received  into  a  Suid,  the  ftimuhistrf 
^luch  is  different  in  fome  degiree  from  the  natural,  as  in  the 
ptodu^Hon  of  mule-animals,  the  new  irritabilities  or  fennbinties 
acquired  by  the  increafing  or  growing  organised  parts  may  differ, 
and  thence  produce  parts  not  fimilar  to  the  &ther,  but  of  a  kind 
belonging  in  part  to  the  nn>theT  ;  and  dius,  though  the  original 
^ftamen  or  living  ens  was  derived  totally  from  the  father,  yet  fiew 
irritabilities  or  ienfibilkies  being  excited,  a  change  of  formcor^ 
refponding  with  them  wiH  be  produced.  Nor  could  the  pro« 
duAion  of  mules  exHl,  if  the  Aamen  or  miniature  of  aUthe 
parts  of  the  embryon  is  previoufly  formed  in  the  male  femesi^ 
and  is  only  diftended  by  nouriflnnent  in  the  female  uterus. 
Whereas  this  difficulty  ceafes,  if  the  embryon  be  fuppofcd  "to 
confift  of  a  living  filament,  which  acquires  or  makies  new  paits 
with  new  irritabilities,  as  it  advaitces  its  growA. 

The  form,  foUdity,  ^atd  eolour,  of  the  particles  of  nutriment 
hid  up  for  the  reception  of  the  firft  living  filament,  as  well  as 
their  peculiarkind  of  ftrmDlus,  may  contri&te  to  produce  a  dif* 
ference  in  the  form,  foHdky,  and  cdour  of  the  fetus,  fo  as  tcxe- 
femble  the  mother,  as  it  advances  in  life.  This  atfo  may  es- 
pecially happen  during  the  firft  ftate  of  the  exiftence  of  the 
embryon,  before  it  has  acquired  organs,  which  can  change  thcfe 
firft  nutritive  particles,  as  explained  in  Na  5.  2.  of  this  8e£tiott. 
And  as  thefe  nutritive  particles  are  fuppofed  to  be  fimilar  to 
thofe,  which  are  formed  for  her  o\m  nutrition,  it  fallows  thai? 
-the  fetus  flKmUl  fo  far  refemblc  the  mother. 

This  explains,  why  hereditary  difeafes  may  be  derived  either 
from  the  male  or  funate  parent,  as  well  as  the  peculiar icrm  o| 

eithoc 
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either  of  their  bodks.      Some  of  tbefe  heredkary  difeafcs  asc 
fimply  owing  to  a<kfficient  aclivky  of  a  part  of  the  fyftem,  as  of 
the  abforbenc  vcn'el8>^  which  opeti  into  the  cells  or  cavities  of  tW 
body,  and  thus  occufion  dropfies.     Others  arc  at  the  fame  timc^ 
owing  to  an  increafc  of  fcnfation,  as  in  fcrofula  and  confiunp- 
tion  ;  irr  thefe  ihc  ob(lru£lion  of  the  fluids  is  firft  caufed  hy  the 
iriirritabiJity   of  the  veffels,  and   thti  inflammation  and  ulcere 
yhich  fuccecd,  are  caufed  by  the  confequent  increafe  of  fenfa- 
tlon  in  tl>e  obftrudlcd  part.      Other  hereditary  diicafes,  as  the 
epilepfy,  and  other  coavnlfions,   confifk  in  too  gxe4t  volunt^y; 
exertions  in  confequencc  of  difagrceablc  fenfation  in  fome  par^ 
ticular  difeai'ed  part.     .Now  as  the  paius^  which  occafion  thefe 
Gonvulfions,  arc  owiag  to  defeft  of  tlje  aftion  of  the  difeafed 
part,  as  ihewn  in  Se<El.  XXXIV.  ;tis  phdn,  that  all  thefe  heredi*' 
tary  difeafcs  may  have  their  origin  either  from  defc£Uve  irriti^ 
hility  derived  fron>  the  father,  or  from  deficiency  of  the  ftimu- 
his  of  the  nutriment  derived  from  the  mother*      In  cither  cafe 
tlic   elTccl  would  be  fimilar ;  as  a  fcrefulous  race  is  frec]i;v:iuly 
produced  among  the  poor  from  the  deficient  ftimulus  cf  bi4 
diet,  or  of  hunger  j  and  among  the  rich,  by  a  deficient  irritabih- 
ty  from  their  having  been  long  accuftomed  to  too  great  lUmuluSj- 
as  of  vinous  fpirit^ 

6.  From  tins  account  of  reproduction  it  aj^ears,  that  all  anw 
mals  have  a  fimilar  origin,  viz.  from  a  fingk  living  filament  ^ 
snd  that  the  difference  of  their  forms  and  qualities  lias  ariiei^ 
only  from  the  different  irritabilities  and  fenfibilitics^  or  voiunta** 
rities,  or  aifociabilitiesr  of  this  or i^inaJ  living  filament  \  said  per* 
baps  in  fome  d^ree  from  the  different  forms  of  the  particles  of 
the  fluids,  by  which  it  has  been  at  firil  Himulated  imo  aAivity. 
And  that  from  hence,  as  Linnaeus  has  conjectured  in  refpecl  to 
the  vegetable  world,  it  is  not  impofllble,  but  the  great  variety  of 
fpecies  of  animab^  which  now  tenant  the  eartli,  may  have  had 
their  origin  from  the  mixture  of  ^  few  natural  orders*  And 
that  thofc  animal  and  vcgetabk  mules,  which  could  continue 
their  fpecies,  haire  done foy  an*  «irilitttte  the  numerous  families, 
of  animals  amd  wgetafeles  wiicli  now  exilt  -,  and  that  thofe 
mules,  which  were  produced  with  impcrfe4ft  organs  of  genera-* 
TOf>,  perifhed  without  rcprodu£iion,  according  to  the  obferva- 
rioit  of  Arittotle  ;  and  arc  the  animals,  which  we  now  call  mules* 
See  Botanic  Garden,  Part  IL     Note  on  Dianthus. 

Such  a  promifcuous  intcrcourfe  of  animals  is  faid  to  exift  at 
this  day  in  New  South  Wales  by  Captain  Hunter.  And  that 
not  only  amongft  the  quadrupeds  and  birds  of  different  kinds, 
tut  even  amongfi  the  fiih,  apd,  as  he  believes,  amongft  the 
vegetables.      Ik  fpcaks  of  an  animal  between  the  opofTum  aud 
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the  kargaroo,  from  the  fizc  of  a  flicep  to  thzt  of  a  rat.  Many 
fiih  fccmcd  to  partake  of  the  (hark  ;  fomc  with  a  (kait's  head 
and  fhoulders,  and  the  hind  part  of  a  ftiark  ;  others  with  a 
fbark's  head  and  the  body  of  a  mullet ;  and  fome  with  a  (hark's 
head  atid  the  flat  body  of  a  fting-ray.  Many  birds  partake  of 
the  parrot ;  fome  have  the  head,  neck,  and  bill  of  a  parrot,  with 
long  ftraight  feet  and  legs  5  others  with  legs  and  feet  of  a  par- 
tot,  with  head  and  neck  of  a  fea-gulL  Voyage  to  South  Wales 
by  Captain  John  Hunter,  p.  6t. 

7.  All  animals  therefore,  I  ccrnt^d,  have  a  fimilar  caufc  of 
their  organisation,  originating  from  a  fittgle  living  filament,  en- 
dued indeed  with  diflferent  kinds  of  irritabilities  aird  fenfibilities, 
or  of  animal  appetencies ;  which  exift  in  every  gland,  and  in 
ctcry  moving  organ  of  the  body,  and  are  as  cflential  to  living 
organization  as  chemical  affinities  are  to  certain  combinations  of 
inanimate  matter. 

If  I  might  be  iridulged  to  make  a  fimilc  in  a  philofophical 
trork,  I  ihould  fay,  that  the  animal  appetencies,  are  not  only  per- 
haps lefs  numerous  originally  than  the  chemical  affinities ;  but 
Aat  like  thcfe  latter,  they  change  with  every  new  combination  ; 
thus  vital  air  and  azote,  when  combined,  produce  nitrous  acid  j 
which  now  acquires  the  property  of  diffolving  filver  •,  fo  with 
every  new  additional  part  to  the  embryon,  as  of  the  throat  or 
lungs,  I  fuppofc  a  new  animal  appetency  to  be  produced. 

in  this  early  formation  of  the  embryon  from  the  irritabilitie.<f, 
fenfibilrtics,  and  aflbciabilities,  and  confequent  appetencies,  the 
faculty  of  volition  can  fcarccly  be  fuppofed  to  have  had  its  birth. 
For  about  what  can  the  fetus  deliberate  when  it  has  no  choice  of 
objefts  ?  But  in  the  more  advanced  ftate  of  the  fetus,  it  evident- 
ly poflfeflcs  volition  5  as  it  frequently  changes  its  attitude,  though 
ft  feems  to  fleep  the  greateft  part  of  its  time  ;  and  afterwards 
the  power  of  volition  contributes  to  change  or  alter  many  parts 
of  the  body  during  its  growth  to  manhood,  by  our  early  modes 
of  exertion  in  the  various  departments  of  life.  All  thefe  facul- 
ties then  conftitute  the  vis  fabricatrix,  and  the  vis  confervatrix, 
as  well  as  the  vis  medicatrix  of  nature,  lb  much  fpoken  of,  but 
fo  little  under  flood  by  philofophers. 

8.  When  we  revolve  in  our  minds,  firft,  the  great  changes, 
which  we  fee  naturally  produced  in  animals  after  their  nativity, 
as  in  the  produdion  of  the  butterfly  with  painted  wings  from 
the  crawling  caterpillar  •,  or  of  the  refpiring  frog  from  the  fub- 
natant  tadpole  ;  from  the  feminine  boy  to  the  bearded  man,  and 
from  the  infant  girl  to  the  la6lefcent  woman*  both  which 
changes  may  be  prevented  by  certain  mutilations  of  the  glands 
necefiary  to  rcprodttdiion. 
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Secondly,  when  we  think  over  the  great  changes  introduced  in* 
lo  various  animals  by  artificial  or  accidental  cultivation,  as  i^horfes>. 
which  we  have  excrciied  for  the  different  purpoies  of  ftrength  or 
fwiftnefs,  in  carrying  burthens  or  in  running  races  ;  or  in  dog8» 
which  have  been  cultivated  for  ftrength  and  courage,  as  the  buU- 
dog  'j  or  for  acuteneft  of  his  fenfe  of  fmell,  as  the  hound  and 
fpanid ',  or  for  the  fwif tnefs  of  his  foot,  as  the  greyhound  -,  or  for 
his  fwimming,  in  the  water,,  or  for  drawing  fnow-fledges,  as  the 
rough-haired  dogs  of  the  north  ^  or  laftly,  as  a  play-dog  f<^ 
children,  as  the  lap-dog  v  with  the  changes  of  the  forms  of  the 
cattle,,  which  have  been  domefticated  from  the  greateft  antiquity, 
as  cameis,  and  {heep  \  which  have  undergone  fo  total  a  transfor- 
mation, that  we  are  now  ignorant  from  what  fpecies  of  wild  ani- 
mals they^had  their  origin.  Add  ta  dieie  the  great  changes  of 
ifaape  and  colour,  which  we  daily  fee  produced  in  finailer  ani- 
mals from  our  domeftication  of  them,  as  rabbits,  or  pigeons ;  or 
from  the  difievence  of  climates  and  even  of  ieafons;*  thus  the 
iheep  of  warm  climates  are  covered  with  hair  inftead^  of  wool ; 
and  the  hares  and  partridges  of  the  latitudes,  which  are  long  buri- 
ed in  fnowy.  become  white  during  the  winter  months ;  add  to 
thefe  the  various  changes  produced  in  the  forms  of  mankind,  by 
their  early  modes  of  exertion ;  or  by  the  difeafes  occafioned  by 
their  habits  of  life  ^  both  of  which  became  hereditary,  and  that 
through  many  generations*  Thofe  who  labour  at  the  anvil,  the 
oar,  or  the  loom,  as  well  as  thofe  who  carry  fedan-chairs,  or  who 
have  been  educated  to  dance  upon  the  rope,  are  diftinguiihable 
by  the  (hape  of  their  limbs ;  and  the  di&afes  occafioned  by  in- 
toxication deform  the  countenance  with  leprous  eruptions,  or  the 
body  with  tumid  vifcera,  or  the  joints  with  knots  and  diftortions. 

Thirdly,  when  we  enumerate  the  great  changes  produced  in 
the  fpecies  of  animals  before  their  nativity  y  thefe  are  fuch  as 
refemble  the  form  or  colour  of  their  parents,  which  have  been 
altered  by  the  cultivation  or  accidents  above  related,  and  are 
.thus  continued  to  their  pofterity.  Or  they  arc  changes  produ- 
ced by  the  mixture  of  fpecies  as  in  mules  ^  or  changes  produced 
probably  by  the  exuberance  of  nouri(hment  fupplied  t4>  the  fe- 
tus, as  in  monflrous  births  with  additional  limbs  y  many  of  thefe 
enormities  of  fhape  are  propagated,  and  continued  ^s  a  variety 
at  lead,  if  not  as  a  new  fpecies  of  animal.  I  have  feen  a  breed 
of  cats  with  an  additional  claw  on  every  foot ;  of  poultry  alfo 
with  an  additional  claw,  and  with  wings  to  their  feet  ;  and  of 
others  without  rumps.  Mr.  Bu£Fon  mentions  a  breed  of  dogs 
without  tails, 4vhich  are  common  at  Rome  and  at  Naples,  which 
he  fuppofes  to  have  been  produced  by  a  cuftom  long  edablifhed 
of  cutting  their  tails  dofe  off.  There  arc.  many  kinds  of  pigeons, 
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admired  for  their  pcculiarhics,  which  arc  monftcrs  thus  produ- 
■ced  and  propagated.  And  to  thcfe  muft  be  added,  the  changes 
produced  by  the  imagination  of  the  male  parent,  as  will  be  treat- 
ed of  more  at  large  in  No.  VI.  of  this  Sedion. 

When  we  confidor  all  thefe  changes  of  animal  form,  and  in- 
numerable others,  which  may  be  coltefted  from  the  books  ©f  nat* 
•ural  hiftory  ;  we  cannot  but  be  convinced,  that  the  fetus  or  em- 
bryon  is  formed  by  appofition  of  new  parts,  and-  not  by  the  dif- 
tcntion  of  a  primordial  neft  of  germcs,  included  one  within  an^ 
other,  like  the -cups  of  a  conjurer. 

Fourthly,  when  we  revolve  in  our  minds  flie  great  (imilatity 
of  ftrufture  which  obtains  in  all  the  warm  blooded  animals,  at 
well  quadrupeds,  birds,  and  amphibious  animals,  as  in  mankind  ; 
from  the  moufe  and  bat.to  the  elephant  and  whale  j  one  is  led 
to  conclude,  that  they  have  alike  been  produced  from  a  fimilaf 
living  filament.  In  fbme  this  filament  in  its  advance  ro  maturt* 
ty  has  acquired  hands  andfingcrs,  with  a  fine  (enfe  of  touch,  as 
in  mankind*  In  others  it  has  acquired  claws  or  talons,  as  in 
tygcrs  and  eagles,  in  others,  toes  with  an  intervening  web,  or 
membrane,  as  in  feals  and  geefc.  In  otfhersit  has  acquired  clo- 
ven hoofs,  as  in  cows  and  fwine  ;  and  whole  hoofs  in  others,  as 
in  the  horfe.  While  in  the  bird  kind  this  original  living  fila- 
ment has  put  forth  wings  inftead  of  arms  or  legs,  and  feathers 
inflead  of  hair,  in  fome  it  has  protruded  horns  on  the  fore- 
head inftead  of  teeth  in  the  fore  part  of  the  upper  jaw  ;  in 
others  tufhes  infliead  of  horns  ;  and  in  others  beaks  inflead  of 
cither.  And  all  this  exaftly  as  is  daily  feen  in  the  tranfmuta- 
tions  of  the  tadpole,  which  acquires  legs  and  lungs,  when  he 
wants  them  ;  and  lofes  his  tail,  when  it  is  no  longer  of  fervice 
to  him. 

fifthly,  from  their  (irft  rudiment,  or  primordium,  to  the  ter- 
mination of  their  lives,  all  animals  undergo  perpetual  transform- 
ations ;  which  are  in  part  produced  by  their  own  exertions  in 
confequcnce  of  their  defires  and  averfions,  of  their  pleafures  and 
their  pairn,  or  of  irritations,  or  of  aflbciations  ;  and  many  of 
thefe  acquired  forms  or  propenfities  are  tranfmitted  to  their 
fofterity.     See  Seft.  XXXI.  i. 

As  air  and  water  are  fupplied  to  animak  in  fiifficient  profu- 
Con,  the  three  great  obje^s  of  defire,  which  have  changed  the 
forms  of  many  animals  by  their  exertions  to  gratify  them,  arc  " 
thofe  of  luft,  hunger,  and  fecuriry.  A  great  •want  of  one  part 
of  the  animal  world  has  confiited  in  the  defire  of  the  exclufive 
poflefOon  of  the  females  ;  and  thefe  have  acquiftd  weapons  to 
combat  each  other  for  this  purpofe,  as  the  very  thick,  fhield-like, 
Itomy  fkin  on  the  fhoulder  of  the  boar  is  a  defence  oxUy  againft 
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animals  of  his  own  fpeciesi  who  ftrike  obliquely  upwards,  nof 
are  his  tuflies  for  other  porpofes,  except  to  defend  himfelf,  ash« 
is  not  naturally  a  carnivorous  animal.  So  the  horns  of  the  Hag 
are  (harp  to  otfend  his  adrerfary,  but  are  branched  for  the  pur* 
pofe  of  parrying  or  receiving  the  thrufts  of  horns  Similar  to  his 
own,  and  have  therefore  been  formed  for  the  purpofe  of  com- 
bating other  (lags  for  the  exclufive  poiTeifion  of  the  females  i 
who  are  pbferved,  like  the  ladies  in  the  times  of  chivalry,  to  at- 
tend the  car  of  the  viftor. 

The  birds,  which  do  not  carry  food  to  their  young,  and  do 
not  therefore  marry,  are  armed  with  fpurs  for  the  purpofe  of 
fighting  for  the  exclufive  pofleOion  of  the  females,  as  cocks  an4 
quails.  It  is  certain  that  thefe  weapons  are  not  provided  for 
dieir  defence  againft  other  adverfaries»  becaufe  the  females  of 
thefe  fpecies  are  without  this  armour.  The  final  caufe  of  this 
conteft  amongft  the  males  feems  to  be,  that  the  ftrongeft  and 
mod  aftive  animal  fhould  propagate  the  fpecie^,  which  (hould 
thence  become  improved. 

Another  great  want  confifts  in  the  means  of  procuring  food, 
which  has  diverfified  the  forms  of  all  fpecies  of  animals.  Thu4 
^bt  nofe  of  the  fwme  has  become  hard  for  the  purpofe  of  tum^ 
ing  up  the  foil  in  fearch  of  infedls  and  of  roots.  The  trunk  of 
the  elephant  is  an  elongation  of  the  nofe  for  the  purpofe  of  pull-> 
ing  down  the  branches  of  trees  for  his  food,  and  for  taking  up 
water  without  bending  his  knees.  Beafts  of  prey  have  acquired 
ftrong  jaws  or  talons.  Cattle  have  acquired  a  rough  tongua 
and  a  rough  palate  to  pull  off  the  blades  of  grafs,  as  cows  and 
flieep.  Some  birds  have  acquired  harder  beaks  ro  crack  nuts,  as 
the  parrot.  Others  have  acquired  beaks  adapted  to  break  the 
harder  feeds,  as  fparrows.  Others  for  the  fofter  feeds  of  flowers, 
or  the  buds  of  trees,  as  the  finches.  Other  birds  have  acquired 
long  beaks  to  penetrate  the  moifter  foils  in  fearch  of  infers  of 
roots,  as  woodcocks  ;  and  others  broad  ones  to  filtrate  the  water 
of  lakes,  and  to  retain  aquatic  infc£>8,  as  ducks.  All  which 
feem  to  have  been  gradually  produced  during  many  ^jfiKrations 
by  the  perpetual  endeavour  of  the  creatures  to  fupply^ie  want 
of  food,  and  to  have  been  delivered  to  their  pofterity  with  conflant 
improvement  of  them  for  the  purpofes  required. 

The  third  great  want  amongft  animals  is  that  of  fecurity, 
which  feems  much  to  have  diveriSfied  the  forms  of  their  bodies 
and  the  colour  ofathem  ;  thefe  confift  in  the  means  of  efcaping 
other  animals  more  powerful  than  tliemfelves.  Hence  fome 
animals  have  acquired  wings  inftead  of  legs,  as  the  f mailer  birdS| 
for  the  purpofe  of  efcape.  Others  great  length  of  fin,  or  of  mem- 
brane, as  the  flying  fi(bi  and  the  bat.      Others  great  fviftnefs. 
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of  foot,  36  the  hare.  Others  have  acquired  hsird  or  armed  Ihdls> 
^s  the  tortoife  and  the  echinus  mariou^* 

Mr.  Oibeck,  a  pupil  of  Linnxus,  mentions  the  American 
frog-fiih,  iophius  hiftrio,  which  inhabits  the  large  floating  iflands 
jof  fea-weed  about  the  Cape  of  Good  Hope,  and  has  fulcra  re^ 
fembling  leaves,  that  the  iifhea  of  prey  may  miftake  it  for  the 
jfca-weed,  which  it  inhabits.     Voyage  to  China,  p.  113. 

The  contrivances  for  the  purposes  of  fecurity  extend  even  to 
vegetables, '  as  is  fetn  in  the  wonderful  and  various  means  of 
their  concealing  or  defending  their  honey  from  infers,  and  their 
feeds  from  birds.  On  the  other  hand  fwiftnefs  of  wing  hai 
been  acquired  by  hawks  and  fwallows  to  purfue  their  prey  ;  an4 
a  probofcis  of  admirable  itrudure  has  been  acquired  by  the  bee, 
the  moth,  and  the  humming  bird,  for  the  purpofe  of  plundering 
the  nedaries  of  flowers.  AU  which  feem  to  have  been  formed 
by  the  original  livipg  filament,  excited  into  adtion  by  the  necer«» 
(ities  of  the  creatures^  which  pcfl«fs  themj  and  on  which  theif 
cxiftence  depends. 

From  thus  meditating  on  the  great  (imilarity  of  the  {lru£ture 
of  the  warm-blooded  animals,  and  at  the  fame  time  of  the  grea( 
clmnges  they  undergo  both  before  and  after  their  nativity  ;  and 
by  confidering  in  how  minute  a  portion  of  time  many  of  the 
<;hanges  of  animals  above  defcribed  have  been  produced  ;  would 
it  be  too  bold  to  imagine,  that  in  the  great  length  of  time,  fince 
the  earth  began  to  exid,  perhaps  millions  of  ages  before  the 
commencement  of  the  hiilory  of  nj»iakind,  would  tt  be  too  bold 
to  imagine,  that  all  w^rm-blooded  ajiimsils  Jiuve  urittn  from  one 
living  filament,  which  the  great Fital^CA us?;  endued  wkh  an- 
imality,with  the  power  of  accnuiring  new  parts  attended  uith  new 

propenCties,  direfted  IjV  irrirjitlrttis,  Aj'Tifinnti'^jVoiitMiiis.and  aOo. 

ciations  ;  and  thus  poflelfing  the  faculty  of  continuing  to  improve 
by  its  own  inherent  activity,  and  of  delivering  down  thofe  im- 
provements by  generation  to  its  pofterity,  world  without  end  i 

Sixthly,  The  cold-blooded  animals,  as  the  fiili-tribea,  which 
are  furniQied  with  but  one  ventricle  of  the  heart,  and  with  gills 
inftead  of  lungs,  and  with  fins  inftead  of  feet  or  wings,  bear  a 
great  fimilarity  to  each  other  ;  but  tliey  differ,  neverthelefs,  fo 
much  in  their  general  ftruAure  from  the  warm-blooded  animals, 
that  it  may  not  feem  probable  at  firft  view,  tliat  the  fame  living 
filament  could  have  given  origin  to  this  kingdom  of  animals,  a$ 
to  the  former.  Yet  are  there  fome  creatures,  which  unite  or 
partake  of  both  tbefe  orders  of  animation,  as  the  whales  and 
feals  ;  and  more  particularly  the  frog,  who  changes  from  an 
aquatic  animal  fumiihed  with  giUs  to  an  aerial  one  furnifbed 
Vrith  lungs. 

The 
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The  numerous  tribes  of  infefts  without  wings,  from  the  fpi- 
der  to  the  fcorpion,  from  the  flea  to  the  lobfter  ;  or  with  wings, 
from  the  gnat  and  the  ant  to  the  wafp  ami  the  dragon-fly,  dif- 
fer fo  totally  from  each  other,  and  from  the  red-bl^^ded  ciaflet 
abore  defcribed,  both  in  the  forms  of  their  bodies,  and  their 
modes  of  life  ;  befides  the  organ  of  fenfe,  which  they  fecm  to 
poflefs  in  their  antennae  or  horns,  to  which  it  has  been  thought 
by  fome  naturalifts,  that  other  creatures  hare  nothing  fimilar  ; 
that  it  can  fcarcely  be  fuppofcd  that  this  nation  of  animals  could 
have  been  produced  by  the  fame  kind  of  living  filament,  as  the 
red-blooded  clalFes  above  mentioned.  And  yet  the  changes 
which  many  of  them  undergo  in  their  early  ftate  to  that  of  their 
maturity,  are  as  different,  as  one  animal  can  be  from  another. 
As  thofe  of  the  gnat,  which  paffes  his  early  ftate  in  water,  and 
then  ilretching  out  his  new  wings,  and  expanding  his  new 
lungs,  rifes  in  the  air  ;  as  of  the  caterpillar,  and  bee-nymph, 
which  feed  on  vegetable  leaves  or  farina,  and  at  length  burfting 
from  their  felf-formcd  graves,  become  beautiful  winged  inhab- 
itants of  the  ikies,  journeying  from  flower  to  flower,  and^iourifli** 
cd  by  the  ambrofial  food  of  honey. 

There  is  flill  another  clafs  of  animals,  which  are  termed  ver- 
mes by  Linn«us,  which  are  without  feet,  or  brain,  and  are  her- 
maphrodites, as  worms, leeches,  fnails,  (hell-fi(h,  coralline  infeds, 
and  fponges  5  which  polFefs  the  (implefl  ftruftureof  all  animals, 
and  appear  totally  different  from  thofe  already  defcribed.  The 
fimplicity  of  thrir  ftnicXiirc,  however,  can  afford  no  argument 
againfl  their  hniug  been  produced  from  a  living  filament  as 
above  contendeil. 

Laft  of  all  the  varioug  tribes  of  vegetables  are  to  be  enumenu 
ted  amongft  the  mfcrior  orclers  of  iinimals.  Of  thefe  the  an- 
thers and  Itigmas  have  already  been  (hewn  to  poffefs  fome  organs 
of  fenfe,  to  be  nourifhed  by  honey,  and  to  have  the  power  of 
generation  like  infedls,  and  have  thence  been  announced  amongft 
the  animal  kingdom  in  Seft.  XIII.  and  to  thefe  muft  be  added 
the  buds  and  bulbs  which  conflitute  the  viviparous  oflFspring  of 
vegetation.  The  former  I  fuppofc  to  be  beholden  to  a  fingle 
living  filament  for  their  feminal  or  amatorial  procreation  j  and 
the  latter  to  the  fame  caufe  for  their  lateral  or  branching  gener- 
ation, which  they  poffefs  in  common  with  the  polypus,  taenia, 
and  volvox  ;  and  the  fimplicity  of  which  is  an  argument  in  fa- 
vour of  the  (imilarity  of  its  caufe. 

Linnxus  fuppofes,  in  the  Introdu£lion  to  his  Natural  Orders, 
that  very  few  vegetables  were  at  firfl  created,  and  that  their 
numbers  were  increafedby  their  intermarriages,  and  adds,  fua* 
dent  hxc  Creatoris  leges  a  (implicibus  '?d  compofiu.     Many 
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other  changes  fccm  to  have  arifcn  in  them  by  their  perpetual 
conteft  for  light  and  air  above  ground,  and  for  food  or  moifturc 
beneath  the  foil.  As  noted  in  Botanic  Garden,  Part  II.  Note 
on  Cufcuta.  Other  changes  of  vegetables  from  climate,  or 
other  caufes,  are  remarked  ii>  the  Note  on  Curcuma  in  the  fame 
work.  From  thefe  one  might  be  led  to  hnagine,  that  each  plant 
at  iirft  confided  of  a  fingle  bulb  or  flower  to  each  root,  as  the 
gentianella  and  daify  ;  and  that  in  the  conteft  for  air  and  light 
new  buds  grew  on  the  old  decaying  Sower  ftem,  ibooting  down 
their  elongated  roots  to  the  ground,  and  that  in  procefs  of  ages 
tall  trees  were  thus  formed>^^  and  an  individual  bulb  became  a 
fwarm  of  vegetables.  Other  plants^  which  in  this  conteft  for 
light  and  air  were  too  flender  to  rife  by  their  own  ftrength, 
learned  by  degrees  to  adhere  to  their  neighbours,  either  by  put- 
ting forth  roots  like  the  ivy,  or  by  tendrils  like  the  vine,  or  by 
fpiral  contortions  like  the  honey-fuckle  f  or  by  growing  upon 
them  like  the  milleto,  and  taking  nouriChment  from  their  barks  ; 
or  by  only  lodging  or  adheiing  on  them,  and  deriving  nourifhr 
ment  from  the  air,  as  tillandfia. 

Shall  we  then  fay  that  the  vegetable  living  filament  was  orig* 
inally  diiferent  from  that  of  each  tribe  of  animals  above  defcri- 
bed  r  And  that  the  produ£tive  living  filament  of  each  of  thofe 
tribes  was  different  originally  from  the  other  ?  Or,  as  the  earth 
and  ocean  were  probably  peopled  with  vegetable  produ£lion$ 
long  before  the  exiftence  of  animals  ;  and  many  families  of  thefe 
animals  long  before  other  families  of  them,  (hall  we  cenjeflure 
that  one  and  the  fame  kind  of  living  filaments  is  and  has  been 
tbecaufe  of  all  organic  life  ? 

If  this  gradual  production  of  the  fpecies  and  genera  of  animals 
be  afiented  to,  a  contrary  circumftance  may  be  fuppofed  to 
have  occurred,  nainely,  that  fome  kinds  by  the  great  changes  of 
the  elements  may  have  been  deftroycd.  This  idea  is  fhewn  to 
our  fenfes>  by  contemplating  the  petrifadtions  of  (hells,  and  of 
vegetables,  which  may  be  faid,  like  bufts  and  medals,  to  record 
the  hiftory  of  remote  times.  Of  the  myriads  of  belemnites,  cor- 
nua  ammonis,  and  numerous  other  petrified  {hells,  which  are 
found  in  the  maflcs  of  lime-ftone,  which  have  been  produced 
by  them,  none  now  are  ever  found  in  our  feas,  or  in  the  feas  of 
other  parts  of  the  world,  according  to  the  obfervations  of  many 
Qaturalifts.  Some  of  whom  have  imagined,  that  moft  of  tke 
inhabitants  of  the  fea  and  earth  of  very  remote  times  arc  now 
extini^  5  as  they  fcarcely  admit,  that  a  fingle  foflil  (hell  bears  a 
ftri£l  fimilitude  to  any  recent  ones,  and  that  the  vegetable  im« 
prefiions  or  petrifa^ions  found  in  iron-ores,  clay,  or  fandftone, 
of  which  there  are  many  of  the  fern  kind,  are  not  fimilar  to  any 
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phntft  of  tins  country,  nor  accurately  corrcfpond  ^ith  thofc  of 
other  climates,  which  is  an  argument  countenancing  the  chang«> 
es  in  the  forms,  both  of  animals  and  vegetables,  during  the  pro- 
grcrtire  flrtifturc  of  the  globe,  whicK  wc  inhabit.  St^  Town- 
fon*s  Philof.  of  Mineralogy,  p.  1 10. 

This  idea  of  the  gradual  formation  and  improvement  of  the 
animal  world  accords  with  the  obfervations  of  fome  modern  phi- 
lofopher.^,  who  have  fuppofed  that  the  continent  of  America  haA 
been  raifcd  out  of  the  ocean  at  a  later  period  of  time  than  the 
ether  three  quarters  of  the  globe,  which  they  deduce  from  the 
greater  comparative  heights  of  its  mountains,  and  the  confc- 
quent  greater  coklnefs  of  its  rcfpeflive  cliinates,  and  from  the 
lefs  (ize  and  (Irength  of  its  animals,  as  the  tygers  and  allegators 
compared  with  thofe  of  Afia  or  Africa.  And  laftly,  from  the 
kfs  progrefs  in  the  improvements  of  the  mind  of  its  inhabitants 
in  rcfpe6l  to  voluntary  exertion*. 

This  idea  of  the  gradual  formation  and  improvemerft  of  the 
animft]  world  feems  not  to  have  been  unknown  to  the  ancient 
philofophers.  Plato  having  probably  obferved  the  teeiprocal 
generation  of  inferior  animals,  as  fnails  and  worms,  was  of  opin- 
i6n,  that  mankind  with  all  other  animals  were  origirtally  herma- 
phrodites during  the  infancy  of  the  world,  and  were  in  procefs 
of  time  feparated  into  male  and  female.  The  breads  and 
teats  of  all  male  quadrupeds,  to  which  no  ufe  can  be  now  af« 
(igned,  adds  perhaps  fome  ihadow  of  probability  to  this  opinion* 
Linnxus  excepts  the  horfe  from  the  male  quadrupeds,  who  have 
teats  ;  which  might  have  (hewn  the  earlier  origin  of  his  exill* 
ence  ;  but  Mr.  J.  Hunter  aiferts,  that  he  has  difcovered  the  vef- 
tiges  of  them  on  his  (lieath,  and  has  at  the  fame  time  enriched 
natural  hiftory  with  a  very  curious  faft  concerning  the  male 
pigeon  5  at  the  time  of  hatching  the  eggs  both  the  male  and  fe- 
male pigeon  undergo  a  great  change  in  their  crops  •,  which  thick- 
en and  become  corrugated,  and  fecrete  a  kind  of  milky  fluid, 
which  coagulates,  and  with  which  alone  they  for  a  few  days 
feed  their  young,  and  afterwards  feed  them  with  this  coagulated 
fluid  mixed  with  other  food.  How  this  refembles  the  breafts 
of  female  quadrui>eds  after  the  produflion  of  their  young  !  and 
how  extraordinary,  that  the  male  fliould  at  this  time  give  milk 
as  well  as  the  female  !  See  Botanic  Garden,  Part  II.  Note  on 
Curcuma. 

The  late  Mr.  David  Hume,  in  his  pofthumous  works,  places 
the  powers  of  generation  much  above  thoTe  of  our  boafted  rea- 
fon  ;  and  adds,  that  reafon  can  only  make  a.  machine,  as  a  clock 
or  a  Ihip,  but  the  power  of  generation  makes  the  maker  of  the 
machine  -,  and  probably  from  having  obferved,  that  the  greateft 
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part  of  the  earth  has  been  formed  but  of  organic  recrements) 
as  the  immenfe  beds  of  limeftone^  chalk,  marUe,  from  the  (hells 
of  fi(h ;  and  the  extenfive  provinces  of  clay,  fandftone^  ironftone> 
coalSf  from  decompofed  vegetables ;  all  which  have  been  firft 
jproduced  by  gen«ratiqn|  or  by  the  fecretions  of  organic  life  ;  he 
concludes  that  the  world  itfelf  might  have  been  generated,  rath- 
er than  created  ;  that  is,  it  might  have  been  gradi^ally  produced 
from  Very  (mail  beginnings^  increafing  by  the  adivity  of  its  in*- 
herent  principles,  rather  than  by  a  fudden  evolution  of  the 
whole  by  the  Almighty  fiat. — ^What  a  magni^cent  idea  of  the 
infinite  power  of  the  Great  Architect  !  The  Cause  or 
Causes  !  Parent  of  Parents  .!  Ens  Entium  ! 

For  if  we  nK^y  compare  infinities,  it  would  feem  to  require  a 
greater  infinity  of  power  to  caufe  the  caufes  of  effeds,  than  to 
caufe  the  effeas  themfelves.    This  idea  is  analogous  to  the  im- 

f^roving  excellency  obfervable  m  every  part  of  the  (creation } 
uch  as  in  the  progreflive  increale  of  the  folid  or  habitable  parts 
of  the  earth  from  water  ;  and  in  the  progrefiive  increafe  of  the 
wifdom  and  happineis  of  its  inhabitants;  and  is'confonant  to 
the  idea  of  our  prefentfituation  being  a  ftate  of  probation,  which 
by  our  exertions  we  may  improve,  and  are  confequently  refpon- 
fible  for  our  af^ons. 

V.  1.  The  efficient  caufe  of  the  various  colours  of  the  tgg$ 
of  birds,  and  of  the  hair  and  feathers  of  ^mals,  is  a  fubje£Ho 
curious,  that  I  (hall  beg  to  introduce  it  in  this  place.  The 
colours  of  many  animals  feem  adapted  tq  their  purpofes  of  con- 
cealing themfelves  either  to  avoid  danger,  or  to  fpring  upon  their 
prey.  Thus  the  fnake,  and  wild  cat,  and  leopard,  are  fo  colour- 
ed as  to  refemble  dark  leaves  and  their  lighter  interftices ;  birds 
refemble  the  colour  of  the  brown  ground,  or  the  green  hedges^ 
which  they  frequent ;  and  moths  and  butterflies  are  coloured 
like  the  flowers  which  they  rob  of  their  honey.  Many  inftances 
are  mentioned  of  this  kind  in  Botanic  Garden,  Pan  II.  Note 
on  Rubia»\  vi  . 

Thefe  colours  have,  however,  in  fome  inftanc^  another  ufe, 
as  the  Mack  diverging  area  from  the  eyes  of  the  (wan ;  which, 
as  his  eyes  are  placed  lefs  prominent  than  thofe  of  other  birds, 
for  the  convenience  of  puttmg  down  his  head  under  water,  pre- 
vents the  rays  of  light  from  being  refledled  into  his  eyes,  and 
thus  dazzling  his  fight,  both  in  air  and  beneath  the  water  j  which 
muft  have  happened,  if  that  furface  bad  been  whitc.like  the  reft 
of  his  feathers.  _;  ' 

There  is  a  ftill  ipore  wonderful  thing  concerning  thefe  colours 
adapted  to  the  purpofe  of  concealment ;  which  is,  that  the  eggs 
of  birds  are  fo  coloured  as  to  refemble  the  colour  of  the  adjacent 
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ofajcAs  and  thdr  interftices*  .The  eggs  of  hedgebirds  are  green- 
;jAi  with'tlark  fpots ;  flibfi^  of  crows  and  magpies,  Which  arc  fcca 
•irom  beneath  throtigh  wicker  neftsi  are  White  wiA  d^k  fpots  5 
and  thofe  of  larks  and  partridges  are  ruflet  or  tjl^bwn,  like  dieit 
neft^  or  fitruatlohs;  * 

A  thing  ftiD  more  aftonifliing  is,  that  many  animals  in  court- 
tries  covered  With  fnow  become  white  iA  wintfer,  atid  are  faid  to 
change  theit  colour  again  in  the  warmet  months,  as  Wars,  hards, 
and  partridges;  Our  tiom<Aicated  animals  lofe  their  natural 
colours/  and  break  into  gi*eat  variety,  as  hdrfes,  dogs^  pigednl 
The  final  <:aufe^^f  thefc  coldufs*"is  cafily  undcrftood>  as  they 
ferve  fome  purpofes  bFthe  animal,  but  the  cffiaem  caiife  would 
fcem  almoft  beyond  cohjcfturc. 

Firlt;  the  choroid  coat  of  the  eye,  on  which  the  femitranfpa- 
rent  retina- is*  expanded^  is  of  dino^ht  colour  in  difTem^  ani* 
mals  ;  in  thofe  which  feed  on'  graft  it  is  green ;  from  hence 
there  would  appear  fonie  connexion  between  the  colour  of  the 
clioroid  coat  ahd  of  that  conftantly  painted  on  the  retina  by  the 
green  grafe  Now,  when  the  ground  liecdmes  covejred  with 
fnow,  it  would  fcem,  that  that  a&ion  of  the  redna,  which  is 
called  whitenefsf,  being  conftantly  excited  in  the  eye,  may  be 
gradually  imitated  by  the  fextremitiei  of  the  nerVcs  of  touen,  or 
rete  mucofum  of  the  flcin.  And  if  it  be  fuppofed,  that  the  ac- 
tion of  the  retina  in  producing  the  perception  of  any  colour 
confifts  in  fo  difpofing  its  own  fibres  or  furface,  as  to  refleft 
thofe  coloured  rays  only,  and  tranfmit  the  othcfrs  like  foap-bub- 
blcs  5  then  that  part  of  the  retina;  which  gives  us  the  perception 
<rf  fnow,  muft  at  thattime  te  white  ;  and  that  which  gives  us 
the  perception  of  graft,  muft  be  green. 

Then  if  by  the  laws  of  imitation,  as  explained  in  Seftion  XII. 
33.  and  XKjaX.  6.  the  extremities  of  the  nerves  of  touqh  in 
the  rete  mucofum  be  induced  into  fimilar  adHon,  the  (kin  or. 
feathers,  or  hatr,  may  in* like  manner  fo  difpofe  their  extreme 
fibres,  as  to  refle£l  white  ;  for  it  is  evident,  that  all  thefe  parts 
were  originally  obedient  to  irritative  motions  during  their 
growth,  and  probably  continue  to  be  fo  j  that  thofe  irritative 
motions  are  not  liable  in  a  healthy  ftate  to  be  fucceeded  by  fen- 
fation ;  which  however  is  no  uncommon  thing  in  their  diteafed 
ftate,  or  in  their  mfant  ftate,  as  in  plita  polonica,  and  in  very 
young  pen-feathers,  which' are  ftill  mil  of  blood. 

It  was  fhewn  in  Se£kioh  XV.  on  tJte  Produftion  of  Ideas,  that 
the  moving  .organ  of  fertfein  fonle  circumftances  refembled  the 
objedl  which  produced  that  motion.  Hence  it  may  bfc  conceiv- 
ed, that  the  rete  mucofum,  which  is  the  extremity  of  the  nerves 
of  touch,  may  by  imitating  die  motioris  of  the  retina  become 
•  coloured.  ' 
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coloured.  .  And  thus^  Vkc  the  fable  of,  the  chameleon,  am>anU*« 
n^lsmay  poflefs  a  tendeixcy  to  be  coloured  fomewjut  like  the. -^ 
coloura  they  moft  frequently  infpe^y  aud  finally,  that  colours 
may  be  thus  given  to  the  egg-lhell  by  the  imagination:  of  the-fe-  ^ 
male  parent ;  yhich  ihell  ^s.preyioufly  a  mucous  membrani;,-  i^-«-[ 
dued  with  irritability,  without,  whiclji  it,  coul^  not  pirculate  ittr  7 
fluids,  and  increafe  in  its  bulk. , Nor  is  thisonore "wonderful  that|.>I 
that  a  fingle  idea  of  iipagination  ihould  in  ap  inilant  colour  the  « 
whqle  furface  of  Ae  bpdv  pf  ?i>5jght  fcarjct,  as  in  the-blufh  xrf 
fliame,  tfiou|[h  by  a  v^.aifferent  prp^el)^.    la  this  intricate  fot*  -., 
jeft  nothing  but  loofe.analogical  conjeftures  ca;i,be  had,  which*  r 
may  howcveir  lead  to  future  .difcovcricS;^. but, certain  it  is  that  , 
bolh  the  change  of  the  colou^  of  aniipals  to  white  in  the  winters-  ^ 
of "fnbwy  countprics,  and  the  f^ts  on  birds!  C|^  mull  h^veXopie  / 
efficient  caufe  i  (ince  the  umfprmity/pf-lhfir.pr^Hd^ipnQ^ews 
it  cannot  arife  from  a  fortuitous  concwipci^bf  circumftanccs Err- 
and how  is^thi^.eSi^i^at  icaufe^o  be,dfite£ted>  or  explained,  but 
from  ite  analogy  to  other  ammal  faflis  B  4    ^ -^7.  t  , 

a.    The  nutrime]\t.fiipplied  by  tk^ ^.female  pajcent  in  wipav  ^ 
roiis  animals  to  their  youog  pj^ogeay^iSip^  be^ijvided  into  three  ^  • 
•  kinds^  correfponding  with  the  age  of  tj^ejiewxr^ature*^ .  i.  The  - 
nuEriihent  contaiiied  m  the  ovum  as  previouily  prepared  for  thc^  ^  -^ 
embtyon  in  the  ovary.    2.^  The  ,liqujoif  jumxii  prepared  for  the 
fetus  in  the  uterus,  and  in  which  it  fwims ;.  and  iaftly,  the  miik  n 
prepared  in  the  pefloral  g)a'nds  fqr  thq  new^borji  child.    There 
is  reafon  to  coi^cludc  that  variety  of  changes  ^ay  be  produced 
in  the  new  ^nimal  from  all.the;fe  fources  of  nutriment,  but  par*    • 
ticularly  from  the  iSrft  of  them. 

The  orgahs  of  digeftion  ,and  of  ianguification  iaadults^  an(|: 
afterwards  tho^e  of  fecretion,  prepare  or  feparate  the  particles   •« 
proper  for  nourifhment  from  o,ther  cojxibination&  of  matter,  or    • 
recombine  them  into  new.  kinds  of  matter,  proper  .to  excite  into 
aflion  the  filaments,  which  abforb  or  attra£^  them  by  inimal  ap- 
petency.   In  this  procefs  we  muft  attend  not  only  to  th«  adiou    ^ 
of  the  living  filanoient  which  receives  a  nutritive  particle  to  its 
bofom,  but  alfo  to  the  k\pd  of  particle,  in  refpeft  to  form,  or  ^  • 
fize,  or  colour,  or  hardnefs,  which  is  thus  prcvioufly  prepared  for     «- 
it  by  digeftibn,  fanguification,.and  fecretion.    Now  as  the  firfl:     ' 
filament  of  entity  cannot  be  fumilhed  with  th^  prepax^tivc  or- 
gans above  mentioned,  the  nutritive  particles,  which  are  at  firft-'; 
to  be  received  by  it,  are  prepared  by  the  mothcr.5  and  dcpofitcd  • . 
in  the  ovum  ready  for  its  reception.    Thefe  nutritive  panicles  ,  ' 
muft  be  fuppofed  to  differ  in  fome  refpe^,  when  thus  prepared 
by  different  animals.    They  may  dificr  in  fize,  iblidity,  colour, 
and  form  j  and  yet  may  be  fumciently  congenial  to  the  living 
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ffiament,  to  whidi  thejr  are  appliedt  as  to  excite  its.  aftivity  bj 
their  (timulus,  and  its  animal  appetency  to  receive  them^  and  to 
combine  them  with  ^tifelf  into  organization* 

67  this  firft  nutriment  thus  prepared  for  the^^enitnryon  is  not 
meant  the  liquor  atifinii,  which  is  produced  swterward$»  nor  the 
larger  exterior  parts  of  the  white  of  the  egg  5  but  the  fluid  pre- 
paredy  I  ruppole,  in  the  ovary  of  viviparous  animals,  and  that 
which  immediately  furrounds  the  cicatricula  of  an  impregnated 
egg,  ahd  is  vifible  to  the  eve  in  a  boiled  otie. 

Now  thefe  ultimate  particles  of  animal  maitter  prepared  by  the 
gland^  of  the  mother  may  be  fiippofed  to  refemble  the  fimilar 
ultimate  particles,  which  were  prepared  for  licr  own  nouriih- 
ment ;  that  is^  to  the  ultimate  particles  of  which  her  own  or-* 
ganization  confills.  And  that  hence  wh^  thefe  bec<mie,c^H7A- 
bined  with  a  new  embryon,  which  in  itis'  early  ftate  is  not  fur- 
nifhed  with  ftomach,  or  glands,  to  alter  them ;  that  new  embry- 
on  win  bear  fome  refemblance  to  the  mother. 

This  feems  to  be  the  origin  of  the  ct)mpou'nd  forms  of  mules, 
which  evidently  parts^ke  of  both  parents,  but  principally  of  the 
male  parent,  in  this  production  of  chimeras  the  ancieqts  (ecm 
^o  have  indulged  their  fancies,  whence  the  fphinxes,  griffins, 
dragons,  centaurs,  and  minotaurs,  which  are  vapiflied  from  mod- 
em  credulity.  , 

It  would  feem»  that  in  thefe  unnatural  conjun6lion$,  when  the 
nutriment  depofited  by  the  fuQale  was  fo  ill  adapted  to  ftimu- 
late  the  living  filament  derived  from  the  male  into  action,  and 
to  be  received,  or  embraced  by  it,  and  combined  with  it  into 
organization,  as  not  to  produce  the  organs  neceffary  to  life,  as 
the  brain,  or  heart,  or  ftomach,  that  no  mule  was  produced* 
Where  all  the  parts  neceflTary  to  life  in  thefe  compound  animals 
were  formed  fufficiently  perfeft,  cjicept  the  parts  of  generation, 
^hofe  animals  were  produced  which  are  now  called  mules. 

The  formation  of  the  organs  of  fexual  generation,  in  contra- 
diftindion  to  that  by  lateral  buds,  in  vegetables,  and  in  fome 
animals,  as  the  polypus,  the  taenia,  and  the  volvox,  feems  the 
chef  d'oeuvre,  the  mafter-piece  of  nature  5  as  appears  from  ma- 
ny flying  infers,  as  in  moths  and  butteriBies,  who  feem  to  un- 
dergo a  general  change  of  their  forms  folcly  for  the  ^urpofe  of 
iexual  reprodu£Hon,  and  in  all  other  animals  thi^  Orjgan  is  not 
complete  till  the  maturity  of  the  creature.  Whence  it  happens 
that,  in  the  copulation  of  animals  of  differeilt  fpedi^,  the  parts 
neceflary  to  life  are  frequently  completely  formed  5  W^  thofe 
for  die  purpoff  of  generation  are  dcfeftive,  as  requiring  a  nicer 
organization  ;  or  more  exa£l  coincidence  of  the  particles  of  nu- 
frim^t  to  the  irritabilities  or  appetencies  of  ihe  original  living 
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filament.    Whcfcas  thdfc  tnulcs,  wKcrc  all  the  patts  could  be 
pcrfcftly  formed,  may  have  beoi  produced  m  early  periods  of 
time,  and  may  have  added  to  the  numbers  of  our  various  fpecies  - 
of  animals,  as  before  obferved,  ^ 

As  this  produ^liQnof  mules  is  a  conftant  tffcfk  from  the  con-  : 
jundion  of  dififerent  fpecies  of  animals,  thofe  between  the  horfc* 
and  the  female  afs  always  refembling  the  horfe  more  than  the 
afs  I  and  tbofe  on  the  contrary,  between  the  male  afs  and  the 
mare,  always  rekmbling  the  afs  more  than  the  mare  ^  it  cannot  . 
be  a&ribed  to  the  imagination  of  the  male  animal  which  cannot  > 
be  fuppofed  ta  operate  fo  uniformly  v  but  to  the  form  of  the  : 
firft  nutritive  particle,  and  to  their  peculiar  ftimulus  exciting ' 
the  living  filament  to  feleA  and  combine  them  with  itfelf*  t 
There  is  a  fimikr  uniformity  of  effcdi  in  refpeft  to  thie  colout  [ 
of  the  progeny  produced  between  a  white  man,  and  a  black  * 
wpman,  which,  if  I  am  well  infox;ined,  is  always  of  the  mulatto  J" 
kind,  or  a  mixture  of  the  two ;  .which  jnay  perhaps  be  irnputed  -* 
to  the  peculiar'  form  of  the  particles  of  nutriment  fupplied  to 
the  cmbryon  by  the  mother  at  the  ejurly  period  of  its  exiftcncc,   - 
and  their  .peculiar  ftimulus  ;  as  this  cflfeft,  like  that  of  the  mule  ^' 
progeny  at^ye  treated  of,  is  uniform  and  confiftent,  and  cannot   i 
therefore  be  afcribed  to  the  imaginatioil  of  either  of  the  parents.^  > 

Dr.  Thunberg  obferves, :  in  hia  Journer  to  the  Cape  of  Good  <  • 
Hope,  that  there  are  fome  jfamilies,^^  which  have  dcfccndcd  from  -* 
blacks  in  the;  female  line  for  diree  gehcrations.  The  fir  ft  genera- 
tion proceeding  from  an  European,  who  married  a  tawny  flavct 
remains  tawny,  but  approaches  to  a  white  complexion ;  but  tho  -; 
children  of  the  third  generation,  mixed  with  Europeans,  become  < 
quite  white,  and  are  often  remarkably  beautiful.  Vol.  i.  p.  i  u.  l 

When  the  embryon  has  produced  a  placenta,  and  furniChcd 
itfetf  widi  veflek  for  feleAion  of  nutritious  particles,  and  for 
oxygenation  of  them,  no  great  change  in  its  form  or  colour  i» 
likely  to  be  produced  by  the  particles  !of  fuftcnance  it  now  takes 
from  the  fluid,  in  which  it  is  immerfed  ;  becaufe  it  ha^;  ndw  ac-» 
quired  organs  to  alter  or  new  combine  them.  Hence  it  con- 
tinues to  grow  whether  this  fluid,  in  which  it  fwims,  be  formed 
by  the  uterus  or  by  any  other  cavity  of  the  body,  as  \n  extra- 
uterine geftation  ;  and.  which  would  feem  to  be  produced  by 
th^  ftimulus  of  the  fejtus  on  the  fides  of  the  cavity,  where  it  is 
found,  ;i8  mentioned  before.  And  thirdly,  there  is  ftill  lefs  rea- 
fon  to  expe£%  any  unnatural  changp  to  happen  to  the  child  after 
its  birth  from  the  diflferencc  of  the  milk  it  now  tike^ ;  becaufe 
it  has  acquired  ^  ftoiieiach,  and  lungs,  and  glands,  of  fufficient 
power  to  deeompofe  and  recombine  the  milk ;  and  thus  to  pre- 
pare from  it  the  various  kinds  of  nutritious  particles,  which  the 
appetencies  of  the  various  fibrils  or  neryes  may  require. 

Fronj 
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'Frbm  all  this  re^oning  I  would  concIttde>  that  though  the  * 
imagitiation  of  the  female  may  be  fuppofed  to  afied  the  cmbry-' 
on  by  producing  a  diiTcrence  in  its  early  nutriment ;  yet  that  no 
fuch  power  can  ztk&  it  after  it  has  obtained  a  pkicenta,  and  ' 
other  organs ;  which  may  feleft  or  change  the  food^  which  is 
prefented  to  it  either  b  the  liquor  amniiy  or  in  the  milk.  Now 
as  the  eggs  in  pullets,  like  the  feeds  in  vegetablesi  are  produced 
gradually,  long  before  thej  are  impregnated,  it  does  not  appear 
how  any  fudden  cSeStof  imagination  of  the  mother  at  the  time 
of  impregnation  can  produce  any  confiderable  change  in  die  nu- 
triment already  thus  laid  tip  for  the  expelled  or  defired  embryon. 
A^d  that  hence  any  changes  of  the  embryon,  except  thofe  uni- 
form ones  in  the  produ£tion  of  mules  and  mulattoes^  more 
probably  depend  on  the  imagination  of  the  male  parent.  At 
thff  &me  time  it  feems  mamfcft,  diat  thofe  monftrous  births^  ' 
which  confift  in  ibme  deficiencies  only,  or  fome  redundancies 
of  iparts,  originate  from  the  deficiency  or  redundance  of  die  firit 
nutriment  prepared  in  the  ovary,  or  in  the  part  of  the  egg  im- 
mediately furrounding  the  bicatricula,  as  defcribed  above }  and 
which  continues  fome  dme  to  excite  the  firft  living  filament 
into  aQioli,  after  the  fimple  animad  is  completed ;  or'ceaC^s  to 
excite  it,  before  the  complete  form  is  accomplifhed.  The  for- 
mdr  of  thefe  circuiiiibmces  is  evinced  by  the  eggs  with  double 
yoftis,  which  frequendy  hapf>en  to  our  domeflicated  poultry,  and 
which,  I  believe,  are  fo  formed  before  impregnation,  but  which 
Vquld  be  well  worth  attending  to,  both  before  and  after  im- 
pregtiation ;  as  it  is  probable,  fomething  valuable  on  this  fubjeft 
might  be  learnt  from  them.  The  latter  circumftance,  or  that 
of  deficiency  bf  original  nutriment,  may  be  deduced  fifom  re- 
vet^ analog/. 

There  are,  however,  other  kinds  of  monfbrous  births,  which 
neither  depend  on  defitiehcy  of  jparts,  or  fupcrnutoetafy  ones  ; 
nor  are  owing  to  the  conjunftion  of  animals  of  different  fpecieis ; 
but  which  appi^ar  to  be  new  conformarions,  or  new  difpofitions 
of  parts  in  refpeft  to  each  other,  and  which,  like  the  varia^on 
of  colours  and  formi  of  our  domeflScated  animals,  and  prcfcably 
the^fexual  parts  of  all  animals,  may  depend  on  the  imagination 
of  t}^  male  parent,  which  we  now  come  to  confider. 

VL  I.  The  nice  aftions  of  the  extremides  of  our  various 
glands  arc  exhibited  iri  their  various  produ£tions,  which  are  be- 
lieved to  be  made  by  the  gland,  and  not  previoufly  to  e^ift  as 
fuch  in  the  blood.  Thus  die  glands,  which  conftitute  the  liver, 
make  bile  ;  thofe  of  the  flomach  make  gaflric  acid  5  thofe  be- 
neath the  jaw,  faliva  ;  thofe  of  the  ears,  ear-wax ;  and  the  like. 
Evcfjf  kind  of  gland  muft  poflcfs  a  peculiar  irritabiKty,  and 

probably 


.probaUy  z,  fen&bilit|r»  -^  ^  ^^xij  ftate  of  Its  ^dftence  ^  aad 
.muft  be  furi^ihed  with  a  nqrve  ,ot  knk,  or  of  motion»  to  per- 
ceive,  and  cp  feledt,  and  to  combine  the  particles^  which  com« 
pofe  the  fluid  it  iecr^t^s.  And  this  nerve  of  fenfe  which  per* 
ceires  the  difierent  articles  which  compole  the  blood,  muft  at 
leaft  be  conceived  to  be  as  fine  and  fubtUe  an  organ,  as  the  op- 
tic or  auditory  nerve,  .which  perceives  light  or  found*  See 
Scft.XIV.f. 

JBut  m  ooljung  is  this  nice  a^ion  of  the  extremities  of  the 
blood-veflels  fo  wonderful^  as  in  the.  produflion  of  conta;^ous 
matter.  A  fo^  drop  of  variolous  contagion  diffiifed  in  the 
blood,  or  perhaps  only,  by  bping  inferted  beneath  the  cuticle^ 
after  a  time,  (as  about  a  quarter  of  a  lunation,)  excites  the  ex« 
^eme  veifels  pf  the  iQpii  into  certain  motions,  which  produce  a 
6milar  contagious  n^^erial,}filling  with  it  a  tbouiand  puftules. 
So  that  by  irritation^  or  by  fenlation  ip  confequence  of  irrita- 
tion, or  by  ^flbciation  of  motions,  a  nuuerial  is  formed  by  the 
^extremities  of  certain  cutaneous  veflels,  exactly  fimilar  to  the 
ftimulating  material,  which  cauf^d  the  irritation,  or  confequent 
fenfation,  or  aflbciation. 

Many  glands  of  the  body  have  dieir  motions,  and  in  confe- 
quence their  fecreted  0uid8,affeAedby  pleafurable  or  painful 
ideas,  finCb  they  are  in  many  inftances  influenced  by  fenfitive  aflb# 
ciations,  as  well  s^s  by  the  irritations  of  the  particles  of  the  paihng 
blood.  Thus  the  idea  of  meat,  excited, in  the  minds  of  hungry 
dogs,  by  their  fenfe  of  vifion,  or  of  fmell,  increafes  the  difch^e 
of  faliva,  both  in  quantidr  aod  vifcidity ;  as  b  feen  in  its  hanging 
down  in  threads  firom  their  mouths,  as  they  (land  round  a  din- 
ner-table. The  fenfations  of  pleafure,  or  of  pain,  of  peculiar 
junds,  excite  in  the  iame  manner  a  great  difcharge  of  tears; 
which  appear  alfo  to  be  more  {aline  at  the  time  of  their  fecretion, 
from  their  inflaming  the  eyes  and  eye-lids.  The  palenefs  firom 
fear,  and  the  blufli  of  (hamc,  and  of  joy,  are  other  inftances  of 
the  effects  of  painful  or  pleafurable  ^fations,  on  the  extremi- 
ties of  the  arterial  fyftem- 

It  is  pr6bab]e,  that  the  pleafurable  fenfation  excited  in  the 
ftomach  by  food,  as  well  as  its  Station,  contributes  to  excite 
ipto  a£lion  the  gaftric  glands,  and  to  produce  a  greater  fecre- 
tion of  their  fluids*  The  fame  probablv  occurs  in  the  fecretion  * 
of  bile  ;  that  is,  that  the  pleafurable  fenfation  excited  in  the 
ftomach,  afie£ls  this  fecretion  by  fenfitive  aflfpciation,  as  well  as 
by  irritative  aflopation. 

And  laftly  it  would  feem,  that  all  the  glands  in  the  body 

have  their  fecreted  fluids  afle£ted,  in  quantity  and  quality,  by 

the  pleafurable  or  painful  fenfations,  which  produce  or  accom- 
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pany  thofe  fecretions.  And  that  the  pleafurablc'  fenfatioiia 
'arifini  Irom  thefc  fecretions  may  conftitute  the  unnamed  plcaf- 
ure  of  exiftoncC)-  which  is  contrary  to  what  is  meant  by  tsdium 
vitXy  or  ennui ;  and  by  wMch  we  fometimes  feel  ourfelves  bap* 
py,  without  being  able  to  afcribe  it  to  any  mentd  caufe,  as  af* 
ter  an  agreeable  mealy  or  in  the  beginning  of  intoxication. 

Now  it  would' appear  that  np  fecretion  or  excretion  of  fluid 
is  attended  with  fo  much  agreeable  fenfation^  ks  thatof  die 
lemen  ;  and  it  would  thence  toUowi  diat  die  glands  which  per- 
form this  fecretion,  arc  more  likely  to  be  much  aflFe£ted  by  dieir 
catenations  with  pleafurable  fenfations.  This  circumftance  is 
certain,  that  mucJi  more  of  this  fluid  is  produced  in  a  given 
time,  when  the  obfeft  of  its  exclufton  is  agreeable  to  the  mind. 

2.  A  forcible  argument,  which  (hews  the  neccflity  of  pleafura- 
ble fenfation  to  copulation,  is,  that  the  ad  cannot  be  performed 
without  it  y  it  is  eafily  interrupted  by  the  pain  of  fear  or  bafh- 
fulncfs  i  and  no  eflbris  of  volition  or  of  irritation  can  efiedl 
this  procefs,  except  fuch  as  induce  pleafurable  ideas  or  fenfa- 
tions.   See  Sed.  XXXIIL  i.  u 

A  curious  analogical  circumftance  attending  hermaphrodite 
infeds,  as  fnails  and  worms,  ftiil  further  iUuftrates  this  theory ; 
If  the  fiiail  or  worm  could  have  impregnated  itfelf,  there  might 
have  been  a  faving  of  a  large  male  apparatus  ;  but  as  tlus  is 
not  fo  ordered  by  nature,  but  each  fnail  and  worm  reciprocally 
receives  and  gives  impregnation,  it  appears,  that  a  pleafurable 
excitation  feems  alio  to  have  been  required. 

This  wonderful  circumftance  of  many  infe£ls  being  her- 
maphrodites, and  at  the  fame  time  not  having  power  to  im- 
pregnate themfelves,  is  attended  to  by  Dr<  Lifter,  in  his  Exer- 
citationes  Anatom.  de  Limacibus,  p.  145  *,  who,  amongft  many 
other  final  caufes,  which  he  adduces -to  account  for  it,  adds,  ut 
tam  triftibus  et  frigidis  animalibus  majori  cum  voluptate  perfi- 
ciatur  vcnus. 

There  is,  however,  another  final  caufe,  to  which  this  circum- 
ftance may  be  imputed  :  it  was  obferved  above,  that  vegetable 
buds  and  Dulbs,  which  are  produced  without  a  mother,  are  al- 
ways exa£l  refembbnces  of  theif  parent ;  as  appears  in  grafting 
fruit  trees,  and  in  the  flower-buds  of  the  dioiceous  plants, 
which  are  always  of  the  fame  fex  on  the  fame  tree ;  hence 
thofe  hermaphrodite  inieds,  if  they  could  have  produced  young 
without  a  mother,  would  not  have  been  capable  of  that  change 
or  improvement,  which  is  feen  in  all  other  animals,  and  in  thofe 
vegetables,  which  are  procreated  by  the  male  cmbryon  received 
and  nourifhed  by  the  female.  And  it  is  hence  probable,  that 
if  vegetables  could  only  have  been  produced  by  buds  and  bulbs, 

and 
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and  .not  by  fezual  ^neration,  that  tliei-e  would  not  at  this  time 
haveeaifted  one  thou&ndth  part  of  their  prefent  number  of  fpe- 
cies ;  which  have  probably  been  originally  mule-f)roduaions  ; 
•nor  could  any  kind  of  improvement  or  change  have  happened 
.to  them^  except  by  the  difference  of  foil  or  climate. 

3.  I  conclude  that  the  imagination  of  the  male  at  the  time 
of  copulation,  or  at  the  time  of  the  fecretion  of  the  femen,  may 
A  affe£l  this  iecretion  by  irritative  or  fenfitivc  aflbciation,  as 
ile&ribed  in  No.  V.  i.  of  this  fe&ion,  as  to  caufe  the  produc- 
tion of  fimilarity  of  form  and  of  features,  with  the  diftinftion 
-of  fex  ;  as  the  motions  of  the  driflel  of  the  turner  imitate  or 
correfpond  with  thofe  of  the  ideas  of  the  artift.  It  is  not  here 
to  be  underftood,  that  the  firft  living  fibre,  ^ich  is  to  form  an 
animal,  is  produced  with  any  fimilarity  of  form  to  the  future  an- 
imal ;  but  with  propenfities,  or  appetences,  which  (hall  produce 
by  accretion  of  parts  the  fimilarity  of  form,  feature,  or  fex,  cor- 
refponding  to  the  imagination  of  the  father. 

Our  ideas  are  movements  of  the  nerves  of  fenfe,  as  of  the 
optic  nerve  in  recoUeding  vtfible  ideas,  fuppofe  of  a  triangular 
piece  of  ivory.  The  fine  moving  fibres  of  the  retina  a£l  in  a 
Planner  to  which  I  give  the  name  of  white  ;  and  this  adtion  is 
confined  to  a  defined  part  of  it ;  to  which  figure  I  give  the 
name  of  triangle.  And  it  is  a  preceding  pleafurable  fenfa- 
.tion  exifting  in  my  mind,  which  occafions  me  to  pro- 
duce this  particular  motion  of  the  retina,  when  no  triangle  is 
:prefent.  Now  it  is  probable,  that  the  a^ing  fibres  of  the  ulti- 
mate terminations  of  the  fecreting  apertures  of  the  vefiels  of 
the  teftes,  are  as  fine  as  thofe  of  the  retina ;  and  that  they  are 
liable  to  be  thrown  into  that  peculiar  adiion,  which  marks  the 
fex  of  the  fecreted  embryon,  by  fympathy  with  the  plcaiurablc 
motions  of  the  nerves  of  vifion  or  of  touch ;  that  is,  with  certain 
ideas  of  imagination.  From  hence  it  would  appear,  that  the 
^worM  has  long  been  miftaken  in  afcribing  great  power  to  the 
imagination  of  the  female,  whereas  from  tim  account  of  it,  the 
ireal  power  of  imagination,  in  the  a£t  of  generation,  belongs 
iblely  to  the  male.    See  Se£i.  XII.  3.3. 

It  may  be  objeded  to  this  theory,  that  a  man  may  be  fuppof- 
«d  to  have  in  his  mind,  the  idea  of  the  form  and  features  of  the 
female,  rather  than  his  own,  and  therefore  there  fhould  be  a 
greater  number  of  female  births.  On  the  contrary,  the  general 
idea  of  our  own  form  occurs  to  every  one  almoli  perpetually,  - 
and  is  termed  confcioufnefs  of  our  exiftence,  and  thus  may  ef- 
feA,  that  the  number  of  males  furpafles  that  of  females.  See 
Seft.  XV.  3.4.  and  XVIII.  13.  And  what  further  con- 
firms this  idea  is,  that  the  male   children   moil   frequently 

Vol.  I.  E  1^  e  refcmble 
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refemble  the  father  in  form,  or  feature,  as  well  as  in  fcx  ;  and 
the  female  raoft  frequently  refemble  the  mother,  in  feature,  and 
form,  as  well  as  in  fex. 

It  may  again  be  objeded,  if  a  female  child  fometimes  refem- 
bles  the  father,  and  a  male  child  the  mother,  the  ideas  of  the 
father,  at  the  time  of  procreation,  muft  fuddenly  change  from 
himfelf  to  the  mother,  at  the  very  inftant,  when  the  embryon  is 
fecreted  or  formed.  This  difficulty  ceafes  when  we  conlider» 
that  it  is  as  eafy  to  form  an  idea  of  feminine  features  with  male 
organs  of  reproduftion,  or  of  male  features  with  female  ones^ 
as  the  contrary  ;  as  we  conceive  the  idea  of  a  fpbinx  or  mer- 
maid as  eafily  and  as  diftinftly  as  of  a  woman.  Add  to  this^ 
that  at  the  time  of  procreation  the  idea  of  the  male  organs,  and 
of  the  female  features,  are  often  both  excited  at  the  fame  time, 
by  contaft,  or  by  vifion. 

I  afk,  in  my  turn,  is  the  fex  of  the  embryon  produced  by  ac- 
cident ?  Certainly  whatever  is  produced  has  a  caufe ;  but  when 
this  caufe  is  too  minute  for  our  comprehenfion,  the  efied  is  faid 
in  common  language  to  happen  by  chance,  a$  in  throwing  a 
certain  number  on  dice.  Now  what  caufe  can  occafionaUy  pro- 
duce the  male  or  female  chara3er  of  the  embryon,  but  the  pe- 
culiar aftions  of  thofe  glands,  which  form  the  embryon  ?  And 
what  can  influence  or  govern  thefe  a£Hons  of  the  gland,  but  its 
aflbciations  or  catenations  with  other  fenfitive  motions  ?  Nor  is 
this  more  extraordinary,  than  that  the  catenations  of  hritativc 
motion*  with  the  apparent  vibrations  of  objeds  at  fea  fhould 
produce  ficknefs  of  the  ftomach  ;  or  that  a  naufeous  ftory  (hould 
occafion  vomiting. 

4.  An  argument  which  evinces  the  cflFeft  of  imagination  on 
the  firft  rudiment  of  the  embryon,  may  be  deduced  from  the 
produftion  of  fome  peculiar  monftcrs.  Such,  for  inftance,  as 
thofe  which  have  two  heads  joined  to  one  body,  and  thofe  which 
have  two  bodies  joined  to  one  head  5  of  which  frequent  exam- 
ples occur  amongft  our  domefticated  quadrupeds,  and  poultry. 
It  is  abfurd  to  fuppofe,  that  fuch  forms  could  exift  in  primordial 
germes,  as  explained  in  No.  IV.  4.  of  this  feftion.  Nor  is  it 
poffible,  that  fuch  deformities  could  be  produced  by  the  growth 
of  two  embryons,  or  living  filaments ;  which  (hould  afterwards 
adhere  together  ;  as  the  head  and  tail  part  of  diflSnent  polypi 
are  faid  to  do  (Blumenbach  on  Generation.  CadeU,  London) ; 
fmce  in  that  cafe  one  embryon,  or  living  filament,  muft  have 
begun  to  form  one  part  firft,  and  the  other  another  part 
firft.  But  fuch  monftrous  conformations  become  lefs  difficult 
to  comprehend,  when  they  are  confidcrcd  as  an  efk&  of  the  im- 
agination, as  before  explained,  on  the  hving  filament  at  the  time 

of 
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of  its  feeretion  *,  and  that  fuch  duplicature  of  limbs  was  pro- 
duced by  accretion  of  new  parts,  in  confequence  of  propenfi- 
ties,  or  animal  appetencies,  thus  acquired  from  the  male  parent. 

For  inftance,  I  can  conceive,  if  a  turkey-cock  fliould  behold  a 
iabbit,  or  a  frog,  at  the  time  of  procreation,  that  it  might  hap- 
pen, that  a  forcible  or  even  a  pleafurable  idea  of  the  form  of  a 
quadruped  might  fo  occupy  his  imagination,  as  to  caufe  a  tenden- 
cy in  the  nafecnt  filament  to  refemble  fuch  a  form,  by  the  appo- 
fition  of  a  duplicature  of  limbs.  Experiments  on  the  produdlion 
of  mules  and  monfters  would  be  worthy  the  attention  of  a  Spal- 
lanzani,  and  might  throw  much  light  upon  the  fubjeft,  which 
at  prefent  muft  be  explained  by  conjeflural  analogies. 

The  wonderful  cScd  of  imagination,  both  in  the  male  and 
female  parent,  is  Ihewn  in  the  produdlion  of  a  kind  of  milk  in 
the  crops  both  of  the  male  and  female  pigeons  after  the  birth  of 
their  young,  as  obferved  by  Mr.  Hunter,  and  mentioned  before. 
To  this  fhould  be  added,  that  there  are  fome  inftances  of  men 
having  had  milk  fecreted  in  their  breafts,  and  who  have  given 
fuck  to  children,  as  recorded  by  Mr.  BufFon.  This  effeft 
of  imagination,  of  both  the  male  and  female  parent,  feems  to 
have  been  attended  to  in  very  early  times  i  Jacob  is  faid  not  on- 
ly to  have  placed  rods  of  trees,  in  part  ftripped  of  their  bark,  fo 
aa  to  appear  fpotted,  but  alfo  to  have  placed  fpotted  lambs  before 
the  flocks,  at  the  time  of  their  copulation.  Geneiis,  chap.  xxx. 
vcrfc  40. 

5;  In  refpe£t  to  the  imagination  of  the  mother,  it  is  diffi- 
cult to  comprehend,  how  this  can  produce  any  alteration  in  the 
fetus,  except  by  affefting  the  nutriment  laid  up  for  its  firft  re- 
ception, as  defcribed  in  No.  V.  2.  of  this  feftion,  or  by  afFe£l» 
ing  the  nourifhment  or  oxygenation  with  which  {he  fupplies  it 
afterwards.  Perpetual  anxiety  may  probably  afFett  the  feere- 
tion of  the  liquor  amnii  into  the  uterus,  as  it  enfeebles  the 
whole  fyilem  ;  and  fudden  fear  is  a  frequent  caufe  of  mifcar- 
riage  5  for  fear,  contrary  to  joy,  decreafes  for  a  time  the  a<ftion 
of  the  extremities  of  the  arterial  fyftem  ;  hence  fudden  pale- 
nefs  fucceeds,  and  a  fhrinking  or  contraftion  of  the  veflels  of 
the  ikin,  and  other  membranes.  By  this  circumdance,  I  im- 
agine, the  terminations  of  the  placental  vefTels  are  detached 
horn  their  adhefions,  or  infertions,  into  the  membrane  of  the 
uterus  'y  and  the  death  of  the  child  fucceeds,  and  confequent 
mifcarriage. 

Of  this  I  recolle£l  a  remarkable  inftance,  which  could  be  af- 
cribed  to  no  other  caufe,  and  which  I  (hall  therefore  relate  in 
few  words.     A  healthy  young  woman,  about  twenty  years  of 
age,  had  been  about  five  months  pregnant,  and  going  down  in- 
to 
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to  her  cellar  to  6tdm  {^mf^hcerr  u^at*  fr^ted  by  a  (anrntt  hof 
ftarting  up  from  behind  the  bainel,  whene  he  had  concealed 
himfelf  with  defign  to  abno:  the  maid^fieivantV'  ibr  vrlMm  hm 
miflook  his  miftvefs.  She  came  wiili  diffioiih^  ap  flairs^  bc^aa 
to  flood  immediatelT,  and  milcarucd  in  a  fevt  hemes.  She  hw. 
(iiice  borne  feveral  children,  near  erer  had>2Qiiy  tendeaoy  toi  bu£« 
carry  of  any  of  them. 

In  refpe£t  to  die  power  of  the  imaginatioa  of  the  male  tmer 
the  form,  colour,  and  fex  of  the  progeny,  tbe  fiaUowhigf  in^ 
ftances  have  fallen  under  my  obfdrvatioo,  and  may  pcrbapt  be 
found  not  very  unfrequent,  if  they  were  mose  attended  to#  ft 
am  acquainted  with  a  gentleman,  who  has  one  child  widi  dark 
hair  and  eyes ;  though  bis  lady  and  him&lf  haye  light  hair 
and  eyes  ;  and  their  other  four  children  are  Gke  their  parents^ 
On  pbferving  this  diffimilarity^  of  one  child  to  the  otoers  ht 
^fliired  me,  that  he  believed  it  wa^his  own  imaginadooy  thaft 
produced  the  difference ;  and  related  to  me  thefoUowing  ftory^i 
He  faid,  that  when  his  lady  lay  in  of  her  diird  child^  he  became 
attached  to  a  daughter  of  one  of  his  inferior  tenants,  and  oSexw 
ed  her  a  bribe  for  her  favours  in  vun ;  and  afterwavds  a  gieater 
bribe,  and  was  equally  unfucceisfiil ;  that  the  form  of  thu  girl 
dwelt  much  in  his  mind  for  fome  weeks, and  that  the  noit  di^d, 
which  was  the  dark-eyed  young  lady  ^jove  mentioned,  was  ex- 
ceedingly like,  in  both  features  and  colour,  to  the  young  woman 
who  refufed  his  addrcflcs. 

To  this  inftance  I  muft  add,  diat  I  have  known  two  families, 
in  which,  on  account  of  an  intaikd  eftate  in  expeikztion^  a  male 
heir  was  moft  eagerly  defired  by  the  father  $  and  on  the  co&r 
trary,  girls  were  produced  to  the  feventfa  in  one,  and  to  die  nindi 
in  another ;  and  then  they  had  each  of  them  z  km.  I  conclude, 
that  the  great  defire  of  a  male  heir  by  the  father  produced  ratli^ 
er  a  difagreeablc  than  an  agreeable  fenfation ;  and  that  his  ideas 
dwelt  more  on  the  fear  of  generating  a  female,  than  on  the  pleaf-^ 
urable  fenfations  or  ideas  of  his  own  male  form  or  organs  at  the 
time  of  copulation,  or  of  the  fecredon  of  the  femen ;  and  that 
hence  the  idea  of  the  female  cliara£ler  was  more  prdent  to  his 
mind  than  that  of  the  male  one  ;  till  at  length,  indefpair  of  gen- 
erating a  male  thefe  ideas  ceafed,  and  tho&  of  die  male  chaac- 
ter  prefided  at  the  genial  hour. 

6.  Hence  I  conclude,  that  the  a£l  of  generation  cannot  es-- 
ifl  without  being  accompanied  with  ideas,  and  that  a  man  m«ft 
have  at  that  time  either  a  general  idea  of  bis  own  male  form,  or 
of  the  form  of  his  male  oi^ans ;  or  an  idea^of  the  female  form, 
or  of  her  organs ;  and  that  diis  tnsxks  the  fex,  and  the  pecuUar 
refcmblances  of  the  child  to  either  parentr    From  whence  it 

would 
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woruUi  ajipeai^.  that  die  phdU,.  which  were  hung  round  the  neclx 
of  the  Romani  ladies^  op  wovn  in  their  hair>  might  have  effe£l: 
in  ptodncisig  a  giieater  prc^ortion  of  male  children ;  and  that 
t&o  ca]iiiaodi%  or  art  of  batting  beautiful  children,  and  of  pro- 
ctsating:  either  maks  or  tecnafeai  may  be  taught  by  zfEs€ting  the 
inragiiiatiDftiof  the  male-parent  ;^  thac  is,  by  the  fine  extremities 
o£t&  feminal  gland»imttftting  the  anions  of  the  organs  of  fenfe 
eitiier  of:  &^t  or  touch.  Bui>  the  manner  of  accomplifhing  tins 
camiat  be  unfolded  with  fufficienf  delicacy  for  the  public  eye  | 
btit  may  be  worth;  the  attention  of  thofe,  who  are  feriouily  in^- 
terefted  in  the  procreatioaof  a  male  or  female  child. 

VU.  c.  A  eerttfiL  ^fuantity  of  nutritive  particlea  are  produ- 
ced by  the  featale  parent  before  impregnation,  which  require 
mr  fiivtber  dt^ftiony  fecretion,  or  oxygenation.  Such  are  feen 
m  tlie  ummpregnaficd.  Gggs  of  birda»  a^  in  the  tmimpregnated 
feed^^tefiJEla  of  ve^^blee. 

^^  A  ^hag  filkment.is  produced  by  the  male,  which  being 
iafisrted  amzdft  thefe  firft  nutritive  p^icleSf  is  ilinoulated  into 
a&ion  by  diem  ;  and  in  confequence.  of  thi«  aflion,  fome  of  the 
atttriitive  particles  are  eB[d)raeed,  and  added  to  the  original  liv- 
ing 6Jamefit^  m^die  fame  manner  as  cORuaon  nutrition  is  per- 
formed m  the  adult  aniaial. 

^  Then  this  new  organizationi  or  additional  part,  becomes 
ftimukted  by  the  nutritive  particles  in  its  vicinity,  and  fenfation 
is  now  ftiperadded  fo  irritation ;  and  other  particles  are  m  con- 
fequence  embraced,  and  added  to  the  living  filament ;  as  is  feen 
in  the  new  granuladons  of  flefh  in  tdcer«. 

By  the  power  of  affociation,  or  by  irritation,  the  parts  already 
produced  continue  their  motions,  and  new  ones  are  added  by 
fenfition,  as  above  mentioned  ^  and  laftly  by  volition,  which, 
laft  fimferial  power  is  proved  tO'  exift  in  the  fetus  in  its  maturer 
age,  becaufe  it  has  evidently  periods  of  activity  and  of  fleeping  \ 
which  laft  is  another  word  for  a  temporary  fufpenfion  of  volition. 

The  original  living  filament  may  be  conceived  to  pofiefs  a 
power  of  repulfing  the  particles  applied  to  ceruin  parts  of  it,  as 
well  as  of  embracing  others,  which  ftimulate  other  parts  of  it ; 
atf  thefe  powers  e»ft  in  di&rent  parts  of  the  mature  animal  ;  , 
thus  the  mouth  of  every  gland  embraces  the  particles  or  fluid, 
which  fitit  Its  af^Ktency  $  and  its  excretory  du£t  repuUes  thofe 
particles,  which  are  dtfagreeabie  to  it. 

4.  Thus  the  outline  or  miniature  of  the  new  animal  is  pro- 
duced graduaiijF,  but  in  no  great  lengjch  of  time  -,  becaufe  the 

original 
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original  nutritive  particles  require  no  previous  preparation  by  di- 
geuion,  fecretion,  and  oxygenation  :  but  require  fimply  the  fc- 
Icfldon  and  appofition,  which  is  performed  by  the  living  fila- 
ment. Mr.  Blumenbach  fays,  that  he  poflefles  a  human  fetus  of 
only  five  weeks  old,  which  is  the  fize  of  a  common  bee,  and 
has  all  the  features  of  the  face,  every  finger,  and  every  toe  com- 
plete 5  and  in  which  the  organs  of  generation  are  diftinAly  (etsu. 
P.  76.  In  another  fetus,  whofe  head  was  not  larger  than  a  pea, 
the  whole  of  the  bafis  of  the  Ikull  with  all  its  depreflions,  aper- 
tures, and  procefTes,  were  marked  in  the  moft  (harp  and  diftinft 
manner,  though  without  any  offification.     lb. 

5.  In  fome  cafes  by  the  nutriment  originally  depofited  by  the 
mother  the  filament'acquires  parts  not  exa£My  fimilar  to  thofe 
of  the  father,  as  in  the  produ£lion  of  mules  and  mulattoes.  In 
other  cafes,  the  deficiency  of  this  original  nutriment  caufes  defi- 
ciencies of  the  extreme  parts  of  the  fetus,  which  arc  laft  form- 
ed, as  the  fingers,  toes,  lips.  In  other  cafes,  a  dupHcature  of 
limbs,  is  caufed  by  the  fuperabundance  of  this  original  nutritive 
fluid,  as  in  the  double  yolks  of  eggs,  and  the  chickens  from 
them  with  four  legs  and  four  wings.  But  the  produdion  of 
other  monfters,  as  thofe  with  two  heads,  or  with  parts  placed  in 
wrong  fituations,  feems  to  arife  from  the  imaginadon  of  the 
father  being  in  fome  manner  imitated  by  the  extreme  veflck  of 
the  feminal  glands  ;  as  the  colours  of  the  fpots  on  eggs,  and  die 
change  of  the  colour  of  the  hair  and  feadiers  of  animals  by  do- 
medication,  may  be  caufed  in  the  fame  manner  by  the  imagina- 
tion of  the  mother. 

6.  The  living  filament  is  a  part  of  the  fatherj  and  has  there- 
fore certain  propenfities,  or  appetencies,  which  belong  to  faim ; 
which  may  have  been  gradually  acquired  during  a  million  of 
generations,  even  from  the  infancy  of  the  habitable  earth  j  and 
which  now  poflefles  fuch  properties,  as  would  render,  by  the 
appofidon  of  nutritious  particles,  the  new  fetus  exa£lly  fimilar 
to  the  father  *,  as  occurs  in  the  buds  and  bulbs  of  vegetables, 
and  in  the  polypus,  and  taenia,  or  tape^worm.  But  as  the  firft 
nutriment  is  fupplied  by  the  mother,  and  therefore  refembles  fuch 
nutritive  particles,  as  have  been  ufed  for  her  own  nutriment  or 
growth,  the  progeny  takes  in  part  the  fikenefs  of  the  mother. 

Other  fimUarities  of  the  excitability,  or  of  the  form  of  the  male 
parent,  fuch  as  the  broad  or  narrow  (houlders;  or  fuch  as  con- 
ftitute  certain  hereditary  difeafes,  as  fcrofula,  epilepfy,  infanity, 
have  their  origin  produced  in  one  or  perhaps  two  generations  ; 
as  in  the  progeny  of  thofe  who  drink  much  vinous  fpirits  ;  and 
thofe  hereditary  propenfities  ceafe  again,  as  I  have  obfcrved,  if 
one  or  two  fober  generations  fucceed  5  otherwife  the  fiunily 
becomes  exdnd.  This 
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This  living  filament  from  the  father  is  alfo  liable  to  have  its 
prc^enfities,  or  appeteiu:ies,  altered  at  the  time  of  its  production 
by  the  imagination  of  Uie  male  parent ;  the  extremities  of  the 
feminal  glands  imitating  the  motions  of  the  organs  of  fenfe  3 
and  thus  the  fex  of  the  embryon  is  produced  ^  which  may  be 
thus  made  a  male  or  a  female  by  afie£ting  the  imagination  of 
the  father  at  the  time  of  impregnation.  See  Sefl.  XXXIX.  6» 
3.  and  7. 

7.  After  the  fetus  is  thus  completely  formed  together  with 
its  .Umbilical  veflels  and  placenta^  it  is  now  fupplied  with  a  dif- 
ferent kind  of  food,  as  appears  by  the  difference  of  confiftency 
of  the  different  parts  of  the  white  of  the  egg,  and  of  the  liquor 
amnii,  for  it  has  now  acquired  organs  for  digeftion  or  fecretion, 
and  for  oxygenation,  though  they  are  as  yet  feeble  ;  which  can 
in  fome  degree  change,  as  well  as  fele£l  the  nutritive  particles^ 
which  are  now  prefented  to  it.  But  may  yet  be  affefted  by  the 
deficiency  of  the  quantity  of  nutrition  fupplied  by  the  mother, 
or  by  the  degree  of  oxygenation  fupplied  to  its  placenta  by  the 
maternal  blood. 

The  augmentation  of  the  complete  fetus  by  additional  particles 
of  nutriment  is  liot  accompliihed  by  diftention  only,  but  by  ap- 
pofition  to  every  part  both  external  and  internal  i  each  of  which 
acquires  by  animal  appetencies  the  new  addition  of  the  particles 
which  it  wants.  And  hence  the  enlarged  parts  are  kept  fimilar 
to  their  prototypes,  and  may  be  faid  to  be  extended  ^  but  their 
extenfion  muft  be  conceived  only  as  a  neceflary  confequence  of 
the  enlargement  of  all  their  parts  by  appofition  of  new  particles. 

Hence  the  new  appofition  of  parts  is  not  produced  by  capilla- 
ry attraction,  becaufe  the  whole  is  extended  j  whereas  capillary 
attraction  would  rather  tend  to  bring  the  fides  of  flexible  tubes 
together,  and  not  to  diftend  them.  Nor  is  it  produced  by 
chemical  afiinities,  for  then  a  folution  of  continuity  would  fuc- 
ceed,  as  when  fugar  is  diflblved  in  water ;  but  it  is  produced  by 
an  animal  nrocefs,  which  is  the  confequence  of  irritation,  or 
fenfation  ;  md  which  may  be  termed  animal  appetency. 

This  is  further  evinced  from  experiments,  which  have  been 
inftituted  to  Ihew,  that  a  living  mufcle  of  an  animal  body  re- 
quires greater  fwrce  to  break  it,  than  a  fimilar  mufcle  of  a  dead 
body.  Which  evinces,  that  befides  the  attraction  of  cohcfion, 
which  all  matter  pofiefies,  and  befides  the  chemical  attractions 
of  afiinities,  which  hold  many  bodies  together,  there  is  an  ani- 
mal adhefion,  which  adds  vigour  to  thefe  common  laws  of  the 
inanimate  world. 

8.  At  the  nativity  of  the  child  it  depoGts  the  placenta  or 
gills,  and  by  expanding  it»  lungs  acquires  more  plentiful  oxyge- 
nation 
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^nation  from  the  currents  of  «ir,  which  it  ionuft  now  .continue 
perpetually  to  refpire  to  the  end  of  its  life  ;  as  it  now  qiiks>tfae 
liquid  element,  in  whidi  it  was  produced,  and  like  the  tadpok^ 
ewhen  it  changes  into  a  frc^,  becomes  an  aerkl  animal. 

9>  As  the  habitable  parts  of  the  earth  have  been,  ^nd  con- 
tinue to  be,  perpetually  increaling  by  the  produflion  of  fea- 
"Ihells  and  corallines,  and  by  the  recrements  of  otfa^  animaiSj 
and  vegetables  j  fo  from  the  beginning  of  the  exiftence  of  this 
terraqueous  globe,  the  animals,  which  inhabit  it,  have  conftant- 
ly  improved,  and  are  ftill  in  a  Aate  of  progreflive  improvemmit* 

Hiis  idea  of  the  gradual  generation  of  M  things  kans  to 
Yiave  been  as  familiar  to  the  ancient  philofopfaers  as  to  the  mod- 
ern ones;  and  to  have  given  rife  to  the  beautiful  hieroglyphic 
'figure  of  the  ir^6f  tft^  or  firft  great  .^g,  produced  'by  kight, 
that  is,  whofe  origin  is  involved  in  i^bfcurity,  and  animated  faf 
c^o$,  that  is,  by  Divine  Love  ;  from  whence  proceeded  all  things 
which  exift. 

jippendix, 

Vin.  1 .  Since  the  former  publication  of  die  preceding  Sec- 
tion on  Generation,  I  have  been  induced  in  my  treatife  on  Phyt- 
ologia,  to  give  more  attention  to  the  lateral  or  folitary  genera^ 
tion  of  vegetables  in  the  production  of  their  buds,  hoping  from 
thence  to  throw  fome  light  on  their  fexual  generation  in  the  pro- 
duftion  of  feeds  ;  and  in  confequence  on  the  propogation  of 
more  perfcft  animals,  which  I  (hall  here  relate,  believti^  that 
it  may  intereft  the  phibfophical  reader,  obferving  only,  that  by 
the  vegetable  faGs  here  attended  to,  I  am  now  induced  to  be- 
lieve, that  the  embryons  of  complicate  animd  and  vegetable 
bodies  are  not  formed  from  a  (rngle  filament  as  above  delivered ; 
but  that  their  ftru£lure  commences  in  many  parts  at  the  fame 
time,  though  it  is  probable,  that  the  moil  firaple  or  firft  exordi- 
um of  animation  was  begun  by  a  Angle  filament,^d  continues 
to  do  fo  in  the  fpontaneous  produ£tion  of  the  fmaHeft  micro- 
fcopic  animals,  which  do  not  appear  to  have  been  generated 
by  other  animalcula  fimtlar  to  themfelves,  as  fardier  fpoken  of 
in  No.  II.  5.  of  this  SeSion. 

I .  It  is  fliewn  at  large  in  the  work  above  mentioned,  that 
every  bud  of  a  tree  is  an  individual  vegetable,  and  confifts  of  the 
pltimula  or  leaf  at  its  fummit,  of  a  long  caudex  extending  from 
this  fummit  downwards  to  the  earth,  forming  a  filament  of  the 
bark,  and  laftly  of  radicles  beneath  the  foil  :  it  is  alfo  fbewn, 
that  every  bud  poflefles  the  power  of  germination  or  reproduc- 
tion, not  only  in  the  axilla  of  the  leaf,  which  is  moft  commoq, 

but 
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but  from  any  part  of  the  long  caudex  gemxnx  above  mentioned, 
as  appears  from  new  bikds  Ipringing  out  from  any  part  of  the 
bark,  when  the  top  of  a  branch  is  cut  off. 

Now  if  a  fcion  of  a  nonpareil  apple  be  ingrafted  on  a  crab 
ftock,  and  a  golden^pippin  be  ingraited  on  the  nonpareil,  what 
happens  ? — ^The  caudex  of  the  bud  of  the  golden-pippin  confifts 
of  its  proper  abforbent  veflels,  arteries,  and  veins,  till  it  reaches 
down  to  the  nonpareil  Itock ;  and  then  the  continuation  of  its 
caudex  downwards  confifts  of  veflels  (imilar  to  thofe  of  the  non- 
pareil ;  and  when  its  caudex  defcends  dill  lower,  it  confifts  of 
vcffcls  fimilar  to  thofe  of  the  crab-ftock. 

The  truth  of  this  is  fliewn  by  two  circumftances';  firft,  be- 
caufe  the  lower  parts  of  this  compound  tree  will  occafionally  put 
forth  buds  fimilar  to  the  original  ftock.  And  fecondly,  be* 
caufe  in  fome  ingrafted  trees,  where  a  quick-growing  fcion 
has  been  inferted  into  a  ftock  of  flower  growth,  as  is  often  feen 
in  old  cherry-trees,  the  upper  part  of  the  trunk  of  the  tree  has 
become  of  almoft  double  the  diameter  of  the  lower  part.  Both 
which  occurrences  ftiew,  that  the  lower  part  of  the  trunk  of  the 
tree  continues  to  be  of  the  fame  kind,  though  it  muft  have  been 
fo  repeatedly  covered  over  with  new  circles  (^  wood,  bart:,  and 
cuticle* 

Now  as  the  caudex  of  each  bud,  which  pafles  the  whole 
length  of  the  trunk  of  the  tree,  and  forms  a  communication  from 
the  upper  part  or  plumula,  to  the  lower  part  or  radicle,  muft 
confift  in  thefe  doubly  ingrafted  trees  of  three  difierent  khids  of 
caudexes,  refembling  thofe  of  the  di£feient  ftocks  or  fcions ;  we 
acquire  a  knowledge  of  what  may  be  termed  a  lateral  or  pater- 
nal mule,  in  contradiftinAion  to  a  fexual  mule.  For  as  in  thefe 
trees  thus  combined  by  ingraftment  every  bud  has  the  upper 
part  of  its  caudex  that  of  a  golden-pippin,  the  middle  part  of  it 
that  of  a  nonpareil,  and  the  lower  part  of  it  that  of  a  crab ;  if 
tbefe  caudexes,  which  oonftitute  the  filaments  of  the  bark  could 
be  feparated  intire  from  the  tree  with  their  plumules  and  radi- 
cles, they  would  exhibit  To  many  lateral  or  paternal  mules,  con- 
fifting  of  the  connected  parts  of  their  three  parents  ;  the  plu- 
nuila  belonging  to  the  upper  parent,  and  the  radicle  to  the  low- 
er one,  and  the  triple  caudex  to  them  all. 

A  feparation  of  thefe  buds  firom  the  parent  plant  is  faid  to 
have  been  obferved  by  Mr.  Blumenbach,  in  the  conferva  fonti- 
nalis,  a  vegetable  which  confifts  of  fmall  ihort  flender  threads, 
which  grow  in  our  fountains,  and  fix  their  roots  in  the  mud. 
He  obferved  by  magnifying  glafles,  that  the  extremities  of  the 
threads  fwell,  and  form  (mall  tubcra  or  heads  ;  which  gradual]^ 
feparate    from  the  parent  threads,  attach  tbemfdvcs  to   the 
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ground,  and  become  perfe£i  vegetables ;  the  whole  progrefs  o£ 
dieir  formatioii  can  be  obferved  in  forty-eight  hours.  Obferr 
vations  on  plants  by  Von  Uflar.     Creech,  Edinb. 

2.  The  lateral  propagation  of  the  polypus  found  in  our  ditches 
in  July,  but  more  particularly  tliat  of  the  hydra  ilcntorea,  is  won.* 
derfully  analogous  to  the  above  idea  of  the  lateral  generation  of 
▼eatables.  The  hydra  ftentorea,  according  to  the  account  of 
Monf.  Trembley,  multiplies  itfelf  by  fplitting  lengthwife  \  and 
in  twenty- four  hours  thefe  divifions,  which  adhere  to  a  common 
pedicle,  refplit^  and  form  four  diftindt  animals.  Thefe  four  in 
an  equal  time  fplit  again,  and  thus  double  their  number  daily  ; 
till  they  acquire  a  figure  fomewhat  refembling  a  nofegay.  The 
young  animals  afterwards  feparate  from  the  parent,  attach  them-* 
felves  to  aquatic  plants,  and  give  rife  to  new  colonies. 

Another  curious  animal  fact  is  related  by  Blumenbach  in  his 
Treatife  on  Generation  concerning  the  fre(h  water  polypus.  He 
cut  two  of  them  in  halves,  which  were  of  different  colours,  and 
applying  the  upper  part  of  one  to  die  lower  part  of  the  other  by 
means  of  a  glais  tube,  and  retaining  them  thus  for  fome  time  in 
cont^£l  with  each  other,  the  two  divided  extremities  united,  and 
became  one  animaL  The  facil  union  of  the  divided  halves  of 
dilferent  polypi  is  alfo  aflerted  by  Mr.  Adams.  Treatife  on 
Microfcopcs. 

The  intelligent  reader  has  already  anticipated  me  in  applying 
thefe  wonderful  modes  of  lateral  animal  reprodu£lion  and  con-* 

i* unction,  to  the  lateral  propagation  and  ingraftmcnt  of  vegeta- 
>lc3.  The  junftion  of  the  head  part  of  one  polypus  to  the  tail- 
part  of  another  is  cxadly  reprefented  by  the  ingraftment  of  a 
fcion  on  the  (lock  of  another  tree,  the  plumula  or  apex  of  each 
bud  with  the  upper  part  of  its  caudex  joins  to  the  long  caudex 
of  the  ftock,  which  pafling  down  the  trunk  terminates  in  the 
radicles  of  it.  And  if  this  compound  vegetable  could  be  fepa- 
rated  longitudinally  from  the  other  long  filaments  of  the  bark  in 
its  vicinity,  like  the  fibres  of  the  bark  of  the  mulberry  tree  pre- 
pared at  Otaheite,  or  as  the  bark  of  hemp  and  flax  are  pre* 
pared  in  this  country,  as  the  young  ones  of  the  hydra  (lentoiea 
feparate  from  their  parents,  it  might  claim  the  name  of  a  lateral 
or  paternal  mule,  as  above  mentioned. 

3.  It  hence  appears,  that  every  new  bud  of  a  tree,  where  two 
fcions  have  been  inferted  over  each  other  on  a  flock,  if  it  could 
be  fcparated  from  the  plnme  to  the  radicle,  mud  confift  of  three 
different  kinds  of  caudex  ;  and  might  therefore  be  called  a  triple 
lateral  mule.  And  that  hence  it  follows,  that  every  part  of  this 
new  triple  caudex  muft  have  been  fcparated  or  fecreted  laterally 
from  tlie  adjoining  part  of  the  trunk  of  the  tree  ;  aqjl  that  it 

could 
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rould  not  be  formed^  as  I  fernaeriy  belieredy  from  the  roots  of 
the  pkime  of  the  bud  defcending  from  the  upper  part  of  the  cau* 
dex  of  it  to  the  earth.  A  circumftance  of  great  importance  ia 
the  inrefHgation  of  the  curious  fubjedt  of  the  lateral  generation 
of  vegetables,  and  of  infe£ts. 

One  might  hence  fufped,  that  if  Blumenbach  had  attended  to 
the  propagation  of  the  polypus,  which  he  had  compofed  of  twe* 
half  polypi,  that  the  young  progeny  might  have  pofieiled  two- 
colours  refembHng  the  compound  parent,  Hke  the  different  cau-r 
dexes  of  ingrafted  trees  y  an  experiment  well  wprthy  repeated 
(rfyfervation. 

4.  Another  animal  faA  ought  alfo  to  be  here  mentioned, 
that  many  infefls,  as  common  earth  worms  as  well  as  the  poly* 
pus,  are  (aid  to  poflefs  fo  much  life  throughout  a  great  part  of 
their  fyilem  ;  that  they  may  be  cut  into  two  or  more  pieces 
without  deftroying  them ;  as  each  piece  will  acquire  a  new  head» 
or  a  new  tail,  or  both,  and  the  infe£l  will  thus  become  mnltir 
plied !  How  exaflly  this  is  refembled  by  the  long  caudex  of  the 
Duds  of  trees  j  which  poflefs  fuch  vegetable  life  from  one  ex-- 
tremity  to  the  other^that  when  the  head  or  plume  is  lopped  off, 
it  can  produce  a  new  plume,  and  when  the  lower  part  is  cut 
off,  it  can  produce  new  radicles ;  and  may  be  thus  wonderfully 
multiplied  ! 

This  curious  vegetable  phenomenon  is  worthy  our  attention 
and  remembrance  ;  for  as  each  filament  of  the  new  bark  of  a 
tree  conftitutes  a  caudex  of  an  embryon  bud  j  when  the  fum- 
mit  of  a  twig  is  lopped  off,  which  contained  the  plumules  or  em- 
bryon leaves  of  many  of  them  5  each  embryon  caudex  can  gen- 
erate new  plumules  or  embryon  leaves;  and  new  radicles,  when 
the  lower  part  of  a  twig  is  cut  off,  and  Ae  upper  part  planted  ; 
which,demonftrates,  that  the  primary  parts  of  a  vegetable  em» 
bryon  may  produce  fccondary  parts  ;  and  that  hence  it  is  not 
neceffary,  that  the  whole  of  an  animal  fetus  (hould  be  formed 
at  the  fame  time. 

5.  Hence  we  acquire  fome  new  and  important  ideas  con- 
cerning the  lateral  generation  of  vegetables,  and  which  may 
probably  contribute  to  elucidate  their  fexoal  generation.  Thefc 
are,  iirlt,  that  the  parts  of  the  long  caudex  of*  each  new  bud  of 
an  ingrafted  tree,  and  confequently  of  all  trees,  are  feparated 
or  fecreted  from  the  correfpondent  or  adjoining  parts  of  the 
long  caudex  of  the  laft  year's  bud,  which  was  its  parent.  And 
not  that  it  confifts  of  the  roots  of  each  new  bud  fhot  down  from 
the  plumula  or  apex  of  it  $  as  I  formerly  fuppofed.  And  that 
thefe  various  molecules  or  fibrils  fecreted  from  the  caudex  of 
the  laft  year's  buds  adjoin  and  grow  together  beneath  the  cuticle 

of 
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<^  the  tnmk  of  die  tne  >  the  up|)er  ones  forouag  die  plumiila 
<£F  die  new  budy  which  is  its  leaf  or  lungs  to  acquire  oxygca 
from  Ae  atmofpheie  ;  and  die  lower  ones  fomiog  die  radicka 
of  it,  which  are  afaibrbent  veflels  to  acquise  nutriiaent  bom 
the  earth. 

Secondly,  that  every  part  of  the  caudez  of  an  ingrafted  Isrce^ 
imd  confequendy  of  aJi  trees  caa  goimate  or  jNtoduce  a  new 
plttmula,  when  the  upper  part  of  it  t$  ftraagulated  with  a  wir« 
or  cut  off ;  or  otberwife  when  it  is  fuppliod  more  abundaatlf 
with  nutriment^  ventilatioot  and  light.  And  that  eaioh  of  thdo 
new  buds  thus  produced  refembles  that  part  of  the  ftock  in  com- 
pound trees,  where  it  arifes.  Thus  in  the  triple  tree  above 
mentioned  a  bud  from  the  upper  psrt  of  the  long  caudcxesi 
which  form  the  filamems  <tf  the  hack*  would  become  a  gcddeu-* 
pippin  branch,  a  bud  from  the  middle  part  of  them  would 
Decome«u  nonpareil  brandt,  and  a  bud  from  tbr  lower  part  a 
^rab  branch* 

Thirdly^  another  wonderful  ptoperty  of  this  lateral  imde 
progeny  of  trees  compounded  by  ingraftment  confift^  in  thif^ 
fhat  the  new  mule  may  confift  of  parts  fnun  three  or  four  or 
many  parents  ;  when  fo  nmny  difl^rent  fcions  »re  ingraft  oa 
each  other,  whence  a  queftion  may  arife,  whether  a  mixbtre  of 
two  kinds  of  anther-duft  previous  to  its  application  to  the  ftigma 
of  flowers  might  not  produce  a  threefoU  muk  partaMng  of  die 
likenefs  of  both  the  males  i 

.  6.  On  this  nice  fubjeA  of  reprodu£lion,  £b  far  removed  from 
f:6mmon  apprehenfion,  the  patient  reader  will  ezcuic  a  more 
prolix  inveftigation.  The  attraction  of  all  matter  to  the  centreii 
of  the  planets,  or  of  the  fun,  is.  termed  gravitation,  that  of  par- 
ticular bodies  to  each  oiber  is  generally  called  chemical  affinity  i 
to  which  the  attraAtops  belonging  to  defbricity  and  magnetifin 
appear  to  be  allied. 

In  thefe  latter  kinds  of  attraAion  two  circumftances  feem  ta 
be  required,  firft,  the  power  to  attradl  pofle£ed  by  one  of  the 
bodies,  and  fccondly,  the  aptitude  to  be  attraded  pofieflcd  by 
the  other.  Thus  when  a  magnet  attraCks  iron,  it  may  be  (aid 
to  poflefs  a  fpecific  tendency  to  unite  with  iron  i  and  the  iron 
fuay  be  faid  to  poflefs  a  fpecific  aptitude  to  be  united  with  the 
magnet.  The  former  appears  to  refide  in  the  magnet,  becaufe 
it  can  be  deprived  of  its  attradive  power,  which  can  alfo  be  reflor* 
ed  to  it.  And  the  iron  appears  to  poffcis  a  fpecific  aptitude  to  be 
united  with  the  magnet,  becaufe  no  other  metal  will  approach 
it,  In  the  fame  manner  a  rubbed  glafs  tube  or  a  rubbed  ilick 
pi  fealinpr  wax  may  be  faid  to  poflefs  a  fpecific  tendency  to  unite 
ff\th  a  light  draw,  <»  hair,  and  the  ftraw  or  hair  to  polfefs  a 

fpecific 
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ifMcific  apdtxrfc  io  unite  widi  the  robbed  ghfs  or  fealing  wax ; 
bec9ufe  the  fpcdic  atcmdioii  to  the  rubbed  glafs  or  feaJing  wax 
ctn  be  wkbdiaws  or  veftored ;  to  which  may  be  added,  that 
faoie  cheiRical  combtnatiofis  may  anfe  from  the  fmglc  attrao 
tbo  of  one  body,  snd  the  aptitude  to  be  attra£led  of  another. 
Or  they  may  be  owing  to  reciprocal  attradions  of  the  two 
bodiety  as  in  what  is  termed  by  the  chemifts  double  affinity, 
which  b  knavn  to  be  ib  powerful  as  to  feparate  thofe  bodies, 
which  «re  held  together  by  the  iimple  attraction  probably  of 
0mt  of  them  to  the  other  i  which  other  poffdTes  only  an  ^ti« 
t«de  to  be  attraAed  by  the  former. 

It  is  pfobsble,  diat  in  fooie  of  the  mod  fimple  combinations 
of.  the  particies  of  inanimate  aiatter,  two  of  them  may  be 
ftroogiy  united  by  reciprocal  attrafticfns  to  each  other  ;  that  in 
other  ijmpk  combioa^ions  two  particles  may  be  held  together, 
diottgh  leds  fimilyi  by  the  attraCiion  of  one  and  the  ^titurie  to  be 
attra^ed  of  the  other.  Thus  I  fuTpeft  that  carbon  and  oxygen  nKh 
together  by  -thoir  reciprocal  attraAions  producing  explo&on,  and 
being  afterwards  not  e^fily  feparable ;  while  azote  or  nitrogen  it 
leis  firmly  uattad  with  oxygen  by  the  attraction  of  one  of  Aem, 
and  only  the  aptitude  to  be  attra£ted  of  the  other.  If  this  cir* 
tiomftance  cooU  be  nicely  afcertained,  the  theory  of  chemical 
affinities  might  poUihly  advance  a  ft^  further  in  the  explana^ 
tioo  of  foAie  difficult  phenomena,  as  of  the  heat  generated  in 
the  explofion  of  various  materials,  with  which  oxygen  is  more 
loofely  uaitedy  «dien  appliad  to  ignited  carbon  ;  as  of  the  acid 
of  nitre,  and  Several  metallic  oxydes ;  as  well  as  of  the  generd 
circumftaoces  of  combuftion  and  inflammation,  as  of  phofpho- 
irus  in  the  atmofphere,  and  of  oil  of  cloves  with  nitrous  acLcL 

y.  The  above  account  of  the  tendencies  to  union  of  dnor«> 
ganizod  or  inanimate  matter  is  not  given  as  a  phibfophical 
analogy!  but  to  facilitate  our  conception  of  the  adjun£Uons  or 
concretions  obfervable  in  organized  or  animated  bodies ;  which 
conftitute  their  formation,  their  nutrition,  and  their  grov^*th. 
Theie  may  be  divided  into  two  kinds  i  firft  the  junction  or 
union  of  animated  bodies  with  inanimate  matter,  as  when  fruit 
or  fleOi  is  fwallowed  into  the  ftomach,  and  becomes  abforbed 
by  the  ladkeals;  and  the  fecond,  where  livix^  particles  coalefce  or 
concrete  together  ;  ,as  in  the  formation,  nutrition,  or  conjunc- 
tion of  the  pares  of  living  animals. 

In  refpe&  to  the  former  the  animal  parts,  as  the  nodrils  and 
palate,  poilefs  an  appetency,  when  ftimulated  by  the  fcent  and 
flavour  of  agrees^le  food>  to  unite  them&lves  with  it ;  and  the 
inanimate  materbl  poflciles  an  aptitude  to  be  thus  united  with 
the  animal  otgixu.  The  iame  oecars,  when  the  food  is  fwal- 
lowed 
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lowed  into  the  ftoniach  ;  the  mouths  of  die  laAeiil  veifels  be* 
ing  agreeably  llimulated  poflefs  an  appetency  to  aMbrb  the  par* 
tides  of  the  digefling  mafs  ;  which  is  in  a  lituation  of  under* 
going  chemical  changes,  and  poflfeflbs  at  fome  period  of  them 
an  aptitude  to  ftimuiate,  and  to  be  united  with  the  moudis  of 
the  abforbent  la^eals. 

Bdt  when  thefe  abforbed  particles  of  inanimate  matter  have 
been  circulated  in  the  blood,  they  feem  graduaiiy'to  obtain  a 
kind  of  vitality  ;  whence  Mr.  John  Hunter,  and  I  bdiere  fomo 
antient  philofophers,  and  the  divine  Mofes,  ailerte^,  that  the 
blood  is  alive  ;  that  is,  that  it  poflefies  fome  degree  of  organi* 
zation,  or  other  properties,  difi«rem  from  thofe  of  inanimate 
matter  ;  which  are  not  producible  by  any  chemical  procefs,  amt 
which  ceafe  to  exift  along  with  the  life  of  the  antmal.  Hence 
for  the  purpofe  of  nutrition  there  is  reafon  to  fufped,  that  twa 
circumftances  are  necefiary,  both  depetident  upon  life»  and  con* 
fequent  activity  \  thefe  are  firft  an  appetency  of  the  fibrils  of 
*  the  fixed  organization,  which  wants  nutrition  ;  and  fecondly  a 
propeniity  of  the  fluid  molecules  exifting  in  the  blood,  or  fe* 
creted  from  it,  to  unite  with  the  organ  now  fttmulated  into  ac- 
^^'^n.  So  that  nutrition  may  be  faid  to  be  efieded  by  the  em* 
brace  or  coalefcence  of  the  fibrils,  which  poflefs  nutritive  appe* 
tencies,  with  the  molecules,  which  poflefs  nutritive  propenfities, 
or  in  other  words  of  particles,  which  poflefs  reciprooal  aj^ten* 
cies  to  embrace  each  other. 

8.  If  the  philofopher,  who  thinks  on  tfab  fubfe^,  (houki  not 
be  inclined  to  believe,  that  the  whole  of  the  blood  is  alive,  ho^ 
cannot  eafily  deny  life  to  that  part  of  it,  which  is  fecreted  by 
the  organs  of  generation,  and  conveys  vitality  to  the  new  cm* 
bryon,  which  it  produces.  Hence  though  in  the  procefs  of  nu- 
trition the  afliviry  of  two  kinds  of  fibrils  or  mol^ules  may  be 
fufpcfted,  yet  in  the  procefs  of  the  generation  of  a  new  vegeta- 
ble or  animal,  there  feems  great  reafon  to  believe,  that  both  the 
combining  and  combined  particles  are  endued  with  vitality  j 
that  is,  with  fome  degree  of  organization  or  other  properties  not 
exifting  in  inanimate  matter,  which  we  beg  leave  to  denom- 
inate fibrils  with  formative  appetencies,  and  molecules  with 
formative  propenflties  ;  as  the  former  may  fecm  to  poflefs  a 
greater  degree  of  organization  than  the  latter. 

And  thus  it  appears,  tliat  though  -nutrition  may  be  conceived 
to  be  produced  by  the  animated  fibrils  of  an  organized  part  be- 
ing ftimulated  into  a£lion  by  inanimate  molecules,  which  they 
then  embrace  \  and  may  thus  be  popularly  Compared  to  t^ 
fimple  attractions  of  chemiftry ;  yet  that  in  the  produ£tion  of 
a  n^w  embryon,  wheAer  vegetable  or  animal,  l^th  the  fibrik 

with 
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widi  formative  appetencies  and  the  mokcules  with  foFmative  pro« 
penfities  reciprocally  (Umulate  and  embrace  each  other,  and  in- 
ftantly  coalefce;  an^  may  thus  popularly  be  compared  to  therecip-* 
local  attra^ons  of  ibmeof  the  atoms  of  inanimate  matter,  or  to 
the  d^ble  affinities  of  chemiftry.  But  there  are  animal  fa^6» 
which  may  be  compared  to  both  thefe,  and  are  thence  more 
philofo{ducally  analagous  Co  diem  ;  and  thefe  are  the  two  great 
&ppovta  of  aninxated  nature,  the  pafTions  of  hunger  of  and  love» 
In  the  former  the  appetency  re£des  only  in  the  ftomach,  or  per- 
liaps  m  the  cardia  ventriculi,  but  the  ohjcGt  confifts  of  inani* 
mate  matter  ^  in  the  latter  there  exift  reciprocal  appetencies 
and  propenfiti^  in  the  male  and  female,  which  mutually  ex- 
cite them  to  embrace  each  other.  Two  other  animal  fafts  are 
equally  analogous  ;  the  thirft,  which  refides  at  the  upper  end 
of  the  efophagus,  and  though  it  pofTefTes  appetency  itfelf,  its  ob- 
jeEt  is  inanimate  noatters  ;  but  in  laflefcent  females,  when  they 
give  fuck  to  their  young,  there  exifts  a  reciprocal  appetency  in 
^e  mother  to  part  with  her  milk,  and  in  the  young  offspring  to 
xeceive  it* 

This  then  finally  I  concrive  to  be  the  manner  of  the  produc* 
tion  of  the  lateral  progeny  of  vegetables.  The  long  caudex  of 
an  exifting  bud  of  a  tree,  which  conftitutes  a  (ingle  filament  of 
the  prefent  bark,  is  f umifiied  with  glands  numerous  as  the  perfpi- 
rativeor  mucous  glands  of  animal  bodies ;  and  that  thefe  are  of 
two  kinds,  the  one  fecreting  from  the  vegetable  blood  the  fibrils 
with  formative  appetencies,  correfpondent  to  the  mafculine  fe- 
cretion  of  animals  $  and  the  other  fecreting  from  the  vegetable 
blood  the  molecules  with  formative  propenfities,  correfpon* 
dent  to  the  feminine  fecretion  of  animals,  and  then  that  both 
thefe  kinds  of  formative  particles  are  depoOted  beneath  the  cu- 
ude  of  the  bark  along  the  whole  courfe  of  it,  and  inltantly  em- 
brace  and  coalefce,  forming  a  new  caudex  along  the  fide  of  its 
parent,  with  vegetable  life,  and  with  the  additional  powers  of 
nutrition,  and  of  growth. 

9.  This  then  is  the  great  fecret  of  nature.  More  living 
particles,  fome  with  appetencies,  and  fome  with  propenfities, 
are  produced  by  the  powers  of  vitality  in  the  fabrication  of  the 
vegetable  blood,  than  are  neceflary  for  nutrition,  or  for  the  ref^ 
toration  of  decompofing  organs.  Thefe  are  fecreted  by  differ- 
ent glands,  and  detruded  externally,  and  produce  by  their  com- 
bination a  new  vital  organization  beneath  the  cuticles  of  trees 
over  the  old  one.  Thefe  new  combinations  of  vital  fibrils  and 
molecules  acquire  new  appetencies,  and  fabricate  molecules 
with  new  propenfities  ;  and  thus  poffefs  the  power  of  forming 
the  leaf  or  lungs  at  one  extremity  of  the  new  caudex  -,  and  the 

radicles 


raclktcs  or  abTorbefit  iftfkh  at  the  other  end  $  and  foroe  of  ibtm^ 
as  in  the  central  buds,  which  terminate  the  branches,  &miUf 
form  the  fexual  organs  of  reprodu^lion,  which  oonfticote  the 
iiower ;  all  which  are  fecondary  parts  of  the  new  embrfon  or 
fetus,  as  (hewn  in  number  9.  4.  of  this  fef^ioa*  r 

That  new  organizations  of  the  growing  fyftem  atquire  new 
appetencies  appears  from  the  produ<9:ion  of  the  paffion  fior  gen- 
eration, as  foon  as  the  adapted  organs  are  complete^  aad  atib 
from  the  variation  of  the  palate,  or  defire  for  particcihur  idil^ 
of  food,  as  we  advance  in  life,  as  from  milk  to  flefii  j  thos  as  a 
popular  alludon,  not  as  a  philoTophical  anaiog]F>  we  mxf  zigiin 
be  allowed  to  apply  to  the  con^binations  of  chrayftry.  Whem 
two  difierent  kinds  of  particles  unite,  as  acids  and  alkoiies,  a 
ikivd  fomething  is  produced,  which  poffefles  atcraCtioni  diffimi* 
lat  to  thofe  of  either  of  them. 

And  that  new  organizations  form  new  oi&leotiles^  appear* 
firom  the  fecvetions  of  the  feminal  and  otixine  glands,  when 
they  have  acquired  their  maturity  $  and  from  tiie  pectoral  ones 
of  la£lefcent  females. 

ID.  In  the  lateral  propagation  of  v^table  buds^^  as  the  fu« 
petfluous  fibrils  or  molecules,  which  were  fobrkatod  in  the 
blood,  or  detached  from  living  organs,  and  poflefe  nutridve  or 
formative  appe^ncies  and  propenfities }  and  which  were  tnoie 
abundant,  than  were  required  for  the  nutrition  of  the  parent 
vegetable  bud,  Vhen  it  had  obtained  its  full  growth,  were  (s^ 
cfttQd  by  innumerable  glands  on  the  various  parts  of  its  (urface 
beneath  the  general  cuticle  of  the  tree,  and  there  embradng  smd 
coalefcing,  form  a  new  entbryon  caudex,  which  gradually  pre* 
duces  a  new  plumula  and  radioks.  And  as  the  different  pa»t8 
of  the  new  ijaudex  of  a  compound  tree  refemble  the  parts  of 
the  parent  caudex,  to  which  it  adheres,  this  important  circuib* 
ilance  is  (hewn  beyond  all  doubt,  that  di&rent  fibrils  or  rnok^ 
cuies  were  detached  from  diiferent  parts  of  the  parent  caudex 
to  form  the  filial  one. 

So  in  the  fexual  propagation  of  vegetables  the  fuperfluous  liv- 
ing fibrils  or  molecules  cLctached  from  various  parts  of  the  fyl^ 
tem,  and  floating  in  the- blood,  appear  to  be  fecreted  from  it  by- 
two  kinds  of  glands  on}]|^dbofe  which  conftitute  die  anthers^ 
and  thofe  which  conftitike  the  pericarp  of  flowers.  By  the  fot^ 
mer  I  fuppofe  the  fibrils  with  formative  appet^icies  and  with . 
nutritive  appetencies  to  be  fecreted  ;  and  by  the  latter  the  mole- 
cules with  formative  and  with  nutritive  propenfities.  After- 
wards, that  thefe  fibrils  with  formative  and  nutritive  appeten- 
cies become  mixed  in  the  pericarp  of  the  flower  with  the  cor^ 
refpondcat  molecules  with  formative  and  nutritive  propenfities, 
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and  that  a  new  embiyon  is  inftantly  produced  by  their  recipro 
cal  embrace  and  coalefcence. 

And  that  parts  of  this  new  organization  afterwards  acquire 
new  appetencies)  and  form  new  molecules,  and  thus  gradually 
produce  other  parts  of  the  growing  fped,  which  do  not  at  firft 
appear,  as  the  plumula,  radicles,  cuticle,  and  the  glands  of  re- 
pt^du^ion  in  the  pericarp  and  anthers,  which  correfpond  in 
the  animal  fietue  to  the  lungs,  inteftines,  cuticle,  and  the  organs, 
which  difUnguifh  the  fexes,  and  are  their  parts  of  fecondary 
famuition. 

If  fecondary  parts  of  a  vegetaWe  embryon  were  not  fabrica- 
ted from  the  primary  parts,  or  firft  rudiments  of  it,  the  flowers 
of  the  dafs  dtcccia  of  Linneus  could  not  produce  both  male 
and  female  feeds,  as  the  male  and  female  organs  of  reproduction 
refide  on  different  plants.  For  as  the  male  plants  produce  buds 
fimilar  to  themfelvcs,  which  may  be  termed  male  buds  •,  and 
the  female  plants  produce  buds  fimilar  to  themfelves,  which 
may  be  termed  female  buds,  it  would  feem  impoflfible  for  the 
flowers  to  generate  female  feeds  according  to  the  theory  of  re- 
produdlioB  above  delivered.  As  the  male,  not  being  an  her- 
maphrodite, cannot  be  fiippoied  to  fecrete  any  fibrils  with  ap- 
petoneies  proper  to  produce  female  organs,  as  no  fuch  can  ex- 
ift  ia  his  blood,  which  mud  therefore  be  fabricated  afterwards 
by  the  new  appetencies  ac<}uired  by  the  new  organizations  of 
the  growing  embryon. 

1 1.  From  this  new  dodrine  of  a  three-fold  vegetable  mule 
by  lateral  propagation,  as  the  new  bud  of  a  tree,  which  has  had 
two  felons  ingrafted  on  it  one  above  another  ;  in  which  it  is  in- 
conteftibly  fhewn,  that  different  fibrils  or.  molecules  are  detach- 
ed JTOm  different  parts  of  the  parent  caudex  to  form  the  filial 
one,  which  adheres  to  it ;  we  may  fafely  conclude,  as  it  is  de- 
ducibk  from  the  ftrongefl:  analogy,  that  in  the  production  of 
iiuEual  mules,  fome  parts  of  the  new  embryon  were  produced 
by,  or  detached  from,  fimilar  parts  of  the  parent,  which  they 
refemble.  And  that  as  thefe  fibrils  or  molecules  floated  in  the 
circulating  Uood  of  the  parents,  they  were  collected  feparate- 
ly  by  appropriated  glands  of  the  male  or  female  ;  and  that  fi- 
nally on  their  mixture  in  the  matrix  the  new  embryon  was  gen- 
erated, refembling  in  fome  parts  the  form  of  the  father,  and  in 
other  parts  the  form  of  the  mother,  according  to  the  quantity 
or  adivity  of  the  fibrils  or  molecules  at  the  time  of  their  con- 
junction. 

And  laftly,  that  various  parts  of  the  new  organizations  after- 
wards acquired  new  appetencies,  and  formed  molecules  with, 
new  propenfities,  and  thus  gradually  produced  other  iccondary 
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parts  of  the  growing  fetus,  as  the  fldn,  nails,  hair,  and  die  or« 
gans  which  diftinguilh  the  fexes. 

If  the  molecules  fecreted  by  the  female  oi^n  into  the  peri- 
carp of  flowers,  or  into  the  ovary  of  animals,  were  fuppofed  ta 
confift  of  only  unorganized  or  inanimate  particles ;  and  the  fL 
brils  fecreted  by  the  male  organ  enly  to  poflefs  formative  appe. 
tencies  to  felefl  and  combine  with  them  ;  the  new  embryon 
niufl  probably  have  always  refembled  the  father,  and  no  muks 
could  have  had  exiftence. 

But  by  the  theory  above  delivered  it  appears,  that  the  new 
oflspring,  both  in  vegetable  and  animal  reproduction,  whether 
it  be  a  mule  or  not,  mufl  fometimes  more  refemble  the  male 
parent,  and  fometimes  the  female  one,  and  fometimes  to  be  a 
combination  of  them  both,  as  in  the  Epigram  of  Aufoniua. 

pum  dubttat  Natora  maron,  hctrctne  puellam 
Fadus  cs,  O  pulcher,  peae  pueUa»  Pucr  ! 

IX.  I .  The  foregoing  remarks  on  vegetable  generation  tre 
chiefly  tranfcribed  from  my  work  on  Phytologia,  Seft.  VII.  and 
may  be  applied  to  animal  reproduftion ;  fince  from  this  analoi* 
gy  to  the  lateral  propagation  of  vegetable  buds,  if  we  fuppofe^ 
that  redundant  fibrils  with  formative  appetencies  arc  produced 
by,  or  detached  from,  various  parts  of  the  male  animal,  and  cir- 
culating in  his  blood,  are  fecreted  by  adapted  glands,  and  con- 
ftitute  the  feminal  fluid  ;  and  that  redundant  molecules  widi 
formative  aptitudes  or  propcnfities  are  produced  by,  or  detached 
from,  various  parts  of  the  female,  and  circulating  in  her  blood, 
are  fecreted  by  adapted  glands,  and  form  a  refervoir  in  the  ova* 
ry  ;  and  finally  that  wliSn  thefe  formative  fibrils,  and  fonni'^ 
tive  molecules,  become  mixed  together  in  the  uterus,  that  they 
coalefce  or  embrace  each  other,  aitd  form  diflferent  parts  of  the 
new  embryon,  as  in  the  cicatricula  of  the  impregnated  egg ;  wc 
may  more  readily  comprehend  fome  circumftances,  which  ate 
difficult  to  underftand  on  any  other  fyftem  of  generation. 

It  muft  be  obferved  that  this  theory  diflfers  from  that  of  M. 
Bufibn  5  as  he  conceives  the  fame  organized  particles  to  exift 
in  the  generative  fecretions  both  of  Ae  male  and  female  par«^ 
ent ;  whereas  in  this  theory  it  is  fuppofed,  that  particles  com-^ 
pletely  organized  are  too  large  to  pafs  the  glands  of  cither  fcx^ 
and  that  thofe,  which  are  feen  in  the  femen  by  microfcopes,  are 
the  confequence  of  the  ftagnation  of  the  fluid,  as  in  the  puftulcs 
of  the  itch,  and  in  the  liquid  feces  of  dyfenteric  patients.  Hence 
the  fibrils  with  formative  appetencies  and  the  molecules  with' 
formative  aptitudes  or  propenfities  muft  coalefce  to  produce  the 
firft  organization. 

Secondly, 


Sect.  XXXIX-  9.  i.        GE  NERATION.  45^ 

Secondly,  in  M.  Buffbn's  theory  the  fetua  is  fuppofed  to  be 
inftantaneoufly  produced  all  at  once;  whereas  in  our  theory 
there  is  believed  to  exift  a  primary,  and  fecondary  formation  ; 
that  is,  that  many  eflential  parts,  as  the  brain  and  the  heart,  are 
primarily  produced  from  the  congrefs  of  the  fibrils  with  formative 
appetencies,  and  the  molecules  with  formative  aptitudes  or  pro^ 
penfities ;  and  that  thefe  combinations  acquire  new  appeten* 
cies,  and  produce  or  unite  with  molecules  with  new  aptitudes, 
and  thus  generate  other  parts  of  fecondary  formation,  as  ribs, 
fingers,  inteftines,  with  the  external  form,  and  the  glands,  which 
conftttute  the  difference  of  the  fexes. 

One  great  obje<^ion  to  the  theory  delivered  in  the  former 
part  of  this  feftion  on  generation  is  removed  by  this  idea  of  the 
exiftence  of  formative  fibrils,  and  formative  molecules,, which 
by  their  coalefcence  generate  various  parts  of  the  embryon  at 
the  fame  time ;  which  is,  that  in  fome  monftrous  or  imperfe£l 
fetufes  different  parts  only  are  produced,  inftead  of  the  whole ; 
and  inch  parts  as  would  not  appear  to  be  primary  ones.  Such 
are  the  teeth  and  hair,  which  have  been  found  in  moles  or  falfe 
conceptions,  as  they  exift  naturally  at  a  diftance  from  the  brain 
and  heart,  which  are  efteemed  to  be  the  centre  of  vitality,  and 
are  firft  vifible  in  the  embryon  chick.  Many  other  parts  in 
monftrous  births  are  faid  to  have  been  completely  formed,  where 
no  brain  or  heart  has  exifted  ;  the  produ£kion  of  which  on  oth- 
er ideas  of  generation  cannot  be  explained ;  unlefs  it  be  fup- 
pofed, that  an  intire  embryon  had  been  at  firft  generated,  all  of 
which  had  periflied,  and  had  been  abforbed,  except  the  parts 
which  conftitute  the  monftrous  or  imperfeA  fetus  at  its  birthj 
which  would  be  difficult  to  explain. 

Many  inftances  of  very  imperfeft  fetufes  arc  recorded  by 
Monf.  J.  J.  Sue  in  his  Rechearches  fur  la  Vitalite  j  and  in  the 
Comment,  of  Leipfic.  I.  17.  p.  528.  M.  Sue  difiefled  a  fetus 
of  five  months  old,  which  had  no  head,  nor  cheft,  nor  ftomach, 
nor  large  inteftines,  and  yet  the  inferior  half  of  the  lower  belly 
was  complete,  with  the  umbilical  cord,  male  organs  of  genera- 
tion, and  one  complete  inferior  limb,  of  which  a  print  is  given 
in  Magazin.  Encycloped.  1797.  This  monftrous  fetus,  which 
was  only  half  of  it  formed,  (hews,  that  the  embryon  is  not  al- 
ways produced  from  one  beginning,  but  probably  from  many  1 
as  there  was  no  brain  or  heart,  the  connexion  of  nerves  in  the 
lower  part  of  the  fpine  muft  have  ferved  the  purpofe  of  the 
former  j  and  a  junftion  of  the  large  arteries  and  veins  muft 
have  ferved  the  purpofe  of  a  heart,  producing  a  circulation  like 
that  in  the  liver,  or  in  the  aorta  and  vena  cava  of  fifti.  For  a 
previous  produftion  and  reabforption  of  the  other  more  eflen- 
tial 
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tial  parts  erf  the  hint,  as  ihe  faratn  and  heart,  with  all  the  tipper 
parts  of  the  body,  and  intefttnesj  would  feem  to  be  attended  with 
ilill  greater  difficulties. 

The  miftake  of  conceiving  the  enr^siryon  to  begin  its  forma*- 
tion  in  one  point  only  might  more  readily  be  fallen  into  from 
our  habitually  confidering  an  animal  as  an  individual  entity  ; 
which  it  feems  not  to  be,  till  an  union  of  the  nerres  from  every 
part  is  formed  in  the  common  fenforium,  and  produces  a  gener- 
al fenfibility,  which  is  thus  diftinguiflied  from  irritability, 
which  may  refide  in  parts  even  when  detached  from  the  fyftem, 
as  is  feen  in  the  contra£lion8  of  the  heart  of  a  viper  taken  out 
of  the  body,  or  of  limbs  recently  cut  ofE 

a.  Another  thing  difficult  to  conceive  from  thofe  theories, 
which  fuppofed  the  firft  rudiment  to  conGft  of  a  (ingle  entity, 
was  to  anfwer  the  curious  queftion,  whether  the  brain,  or  heart 
and  arteries  were  firft  formed ;  as  the  motions  of  the  arterial 
fyftem  previouOy  exerted  feem  to  have  been  neceflary  for  the 
iecretion  of  fenforial  power  in  the  brain,  and  converfely  Aoh 
motions  of  the  arterial  fyftem  feem  previoufly  to  require. 
the  fenforial  power  derived  frx)m  the  brain. 

This  difficulty  vaniflies,  when  We  believe,  that  many  parts  of 
the  young  embryon  can  be  begun  at  die  fame  time,  as  various 
formative  fibrils  and  formative  molecules  coalefce,  as  they  come 
into  contad  with  each  other ;  and  thus  the  rudiments  of  the  bndn 
and  of  the  heart  may  be  fabricated  at  the  fame  inftant  of  time* 

3.  If  fibrils  with  formative  appetencies,  and  molecules  with 
formative  aptitudes  or  propenTities  exift  in  the  circttlation  both 
of  males  and  females,  why  do  they  not  coalefce  there  ?  This 
feems  an  unanfwerable  objedion  to  M.  BuffiE>n's  theory,  who 
holds,  that  organic  particles  exift  in  the  circulation  ;  but  in  the 
fyftem  above  delivered,  no  organic  particles  exift  in  the  Uood  in 
their  combined  ftate  i  and  hence  no  microfcopic  animalcula  are 
feen  in  blood  recently  drawn,  though  they  may  appear  after  fome 
hours  ftagnation  ;  but  the  formative  fibrils  only  and  formative 
molecules  are  believed  to  exift  in  the  circulation  5  and  that  they 
do  not  produce  combinations  there,  as  they  cannot  reft  5  and  as 
fuch  CO  ibinations  would  be  too  large  to  pafs  the  capillary  vef- 
fels  of  the  aorta,  and  of  the  pulmonary  artery,  and  of  ail  the 
glands,  and  muft  there  be  perpetually  diflevered,  if  they  could 
be  previoufly  formed  in  the  larger  vefiels. 

4.  If  (imilar  organized  particles  were  fccreted  by  die  femal 
glands  of  the  male  and  alfo  of  the  female,  why  do  they  jiot  pro- 
duce parts,  or  rudiments,  of  an  embryon  in  the  male  or  female 
xefervoirs  without  a  reciprocal  commixture.  This  is  another 
unanfwerable  objeftion  to  M.  Buffijtfs  theory,  but  not  to  thatr 

above 
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above  delivered  ;  which  latter  fuppofes,  that  no  organized  par- 
ticles are  fecretedl  either  bv  the  glands  of  the  male  or  female ; 
but  that  the  fibrils  with  tormative  appetencies  arc  fecrctcd  by 
the  glands  of  the  male,  and  the  molecules  with  formative  apti- 
tudes or^  propenfities  are  fecreted  by  thofe  of  the  female  ;  and 
that,  when  thefe  combine,  the  organization  commences. 

5.  If  the  whole  of  the  enAryon  is  fuppofcd  to  be  fynchron- 
oufly  produced,  which  is  faid  almoft  to  be  viiible  in  the  cicatric- 
ula  <^  the  egg  even  before  incubation,  how  can  this  happen 
from  a  commixture  of  any  kind  of  particles  deduced  from  both 
the  male  and  female  parents,  if  thofe*  particles  are  previoufly*  de- 
tached from  the  various  parts  of  their  refpeftive  bodies  5  fincc 
no  parts  (imilar  to  the  female  organs  can  previoufly  exift  in  the 
male,  nor  any  of  thofe  of  the  male  organs  prcvioufl^  exift  in  the 
female  ?  This  fynchronous  produAion  of  all  the  parts  of  the  em- 
bryonis  fuppofed  by  M.  Buffon,  and  militates  againft  his  the- 
ory 'j  and  if  it  was  true,  would  equally  militate  againft  that 
above  delivered ;  but  froih  all  the  hiftories  of  the  beginning  and 
growing  fetus  given  by  anatomifts  there  are  parts  of  fecondary 
formation,  as  well  as  parts  of  primary  formation  ;  thus  the  head 
and  fpine  of  the  back  are  firft  feen  both  in  the  oviparous  and  vi- 
viparous embryon,  and  afterwards  the  lungs,  ribs,  limbs,  nails, 
hairs,  and  feathers,  and  lad  of  all  perhaps  the  glands  which  dif- 
tinguifli  the  fexes  ;  as  thefe  are  the  laft,  which  afterwards  ar- 
rive at  their  maturity. 

This  fecondary  formation  of  parts  is  evinced  in  the  long  cau- 
dexes  of  the  buds  of  trees,  which  form  a  filament  of  the  bark  ; 
s»  from  any  part  of  this  a  new  plumula  or  leaf,  which  is  the 
Ivngs  of  the  embryon  bud,  can  be  produced,  when  the  upper 
part  of  a  branch  is  lopped  off,  as  (hewn  in  No.  9.  4.  of  thb 
fei^on ;  and  is  further  evinced  in  fome  animals,  as  when  a 
common  earth-worm  is  cut  in  halves,  the  tail-pat  t  can  produce 
a  head-part,  and  the  head-part  can  produce  a  tail-part ;  and 
laftly,  it  is  evinced  from  the  power,  which  crabs  poflefs  of  gen- 
erating a  new  leg,  when  one  of  them  is  accidentally  broken  off. 
This  power  is  likewife  poiTeifed  by  the  human  body,  as  in  the 
produ<Qion  of  new  teeth,  and  then  of  a  fecond  fet,  and  there  arc 
feme  inftances  dh  record,  that  a  third  fet  of  teeth  have  been  fab- 
ricated in  the  jaw-bones  of  age. 

The  power  of  formation  of  fecondary  parts  in  the  human  fyC- 
tern  is  wonderfully  (hewn  by  the  following  cafe,  which  is  related 
by  Mr,  White  in  the  Manchefter  Memoirs,  Vol.  I.  p.  338. 
«  Some  years  ago  I  delivered  a  lady  of  rank  of  a  fine  boy,  wha 
had  two  thumbs  on  one  hand,  or  rather  one  thumb  double  from 
the  firft  joint,  the  outer  one  being  rather  lefs  than  the  inner, 

and 
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and  each  of  them  having  a  perfe£l  nail.  When  he  was  about 
three  years  old,  I  was  defired  to  take  off  the  lefler  one ;  which  I 
did,  but  to  my  great  aftonifhment  it  grew  again,  and  along  with 
it  the  nail.  'Die  family  afterwards  went  to  refide  in  London, 
when  the  father  (hewed  it  to  Mr.  Bromfield ;  who  faid,  tfiat  he 
fuppofed  Mr.  White,  from  fear  of  damaging  the  joint  had  not 
taken  it  wholly  out,  but  that  he  would  difleft  it  out  entirely, 
and  that  then  it  would  not  return.  He  accordingly  executed 
his  plan,  and  turned  the  ball  out  of  the  focket.  Notwithftand- 
ing  this  it  grew  again,  a  fireih  nail  was  formed,  and  the  thumb 
remains  in  this  date." 

Recapitulation, 

X.  On  confidcring  the  produfiion  of  vegetable  buds  and 
feeds,  of  feme  infe<5ls,  and  of  more  perfe£l  animals,  the  modes 
of  generation  may  be  divided  into  folitary  and  fexual. 

I.  The  firft  con  lifts  either  in  folitary  lateral  generation,  as 
in  the  reproduftion  of  the  buds  or  bulbs  of  vegetables,  and  of  the 
young  of  the  polypus,  and  of  the  hydra  ftentorea,  or  of  the  foli- 
tary internal  generation,  as  of  the  aphis,  vine-fretter,  a3inia, 
fea-anemone,  tenia,  tape-worm,  and  the  volvox  ;  all  which  are 
properly  a  viviparous  progeny,  as  they  are  not  preceded  by  feeds, 
or  fpawn,  or  eggs. 

In  thefe  modes  of  reproduction  I  fuppofe,  that  fibrils  with 
formative  appetencies,  and  molecules  with  formative  aptitudes 
or  propenfities,  produced  by,  or  detached  frpm,  various  eflential 

Earts  of  their  refpe£live  fyftems,  float  in  the  vegetable  or  infeft 
lood,  Thefe  may  be  termed  animalized  particles  of  primary 
combination,  confifting  of  a  folid  particle  adjoined  to  a  peculiar 
appetency  or  propenfity  \  which  latter  may  be  efteemed  its  ethe- 
real part,  as  magnetifm  or  eleftricity  may  be  added  to  iron  or  to 
other  inanimate  bodies. 

Thefe  fibrils  with  formative  appetencies,  and  molecules  with 
formative  aptitudes  or  propenfities,  cannot  unite,  or  continue 
united,  in  the  circulating  blood,  as  they  are  not  at  reft ;  and 
would  be  too  large  to  pafs  the  capillaries  of  the  aorta,  pulmo- 
nary artery,  and  glands,  if  they  could  be  unitfd  in  the  larger 
vefTels  5  they  are  therefore  felefted  or  fecreted  feparately  by 
adapted  glands,  and  when  mixed  together  combine,  and  form 
the  primary  parts  of  the  new  organization  of  an  cmbryon. 

Thofe  fecreted  from  the  long  caudex  of  vegetable  buds  are 
depofited  beneath  the  cuticle  of  the  bark  of  trees,  and  there 
uniting  form  a  new  caudex  gemmoe  along  the  fide  of  the  parent 
one  J  which  has  the  property  of  producing  fecondary  organi^a-^ 

tions 
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lions  from  the  new  powers  it  has  acquired,  fo  as  to  form  a  leaf 
or  lungs  either  at  its  fummit  in  the  axilla  of  the  parent  leaf,  or  in 
any  other  part  of  its  length  ;  and  alfo  to  form  radicles  below, 
or  from  any  amputated  part. 

'  This  new  caudex  gemmse  is  proved  to  commence  its  forma- 
tion in  feveral  places  at  the  fame  time  from  the  triple  caudex  of 
the  bud  of  a  tree,  which  has  been  twice  fuccefliveljr  ingrafted, 
which  we  have  called  a  triple  mule  ;  but  as  the  new  vegetable 
con&fts  in  general  of  a  combination  of  parts  derived  from  one 
parent,  it  much  more  accurately  refembles  that  parent  in  its 
form,  growth,  and  difeafes,  than  the  progeny  from  fexual  or 
feminal  generation.  The  fame  circumilances  occur  to  the  vege- 
tables, which  pofiefs  fhort  and  flat  caudexes,  which  exift  be- 
tween the  radicles  and  the  root-leaves,  as  in  the  bulbs  of  tulips 
and  onions ;  which  might  poffibly  be  ingrafted  on  each  other  like 
the  buds  of  difierent  trees,  and  form  curious  mule  bulbs. 

This  lateral  or  folitary  mode  of  propagation  belongs  likewife 
to  the  polypus  of  our  ditches,  and  to  the  hydra  ftentorea,  and 
probably  to  many  other  infects*  . 

2.  There  is  alfo  a  folitary  int^rnd  mode  of  generation,  which 
occurs  in  the  viviparous  produ6iions  of  the  aphis,  which  are 
known  to  proceed  for  eight  or  nine  fucceffivc  generations  with- 
out the  congrefs  of  fexes  ;  but  what  is  extraordinary,  a  con^^ 
grefs  of  fexes  appears  to  be  neceflary  in  their  produ£lion  of  an 
oviparous  progeny  in  the  autumn  for  the  prefervation  of  the  fpe-* 
cies  during  winter ;  whence  it  would  feem,  that  folitary  genera- 
tion always  produces  a  viviparous  offi>pring.  For  the  more  par-* 
ticular  hiftory  of  this  wonderful  and  important  infeft  fee  Phyt- 
ologia.  Sea.  IX.  and  XIV.  To  which  may  be  added,  that  a 
fimilar  internal  folitary  mode  of  reproduftion  probably  obtains 
in  the  tenia,  or  tape-worm,  of  the  inteftincs,  which  afflifts  va- 
riety of  animals,  and  of  the  adinea,  or  fea<^anemone,  and  of  the 
volvox,  as  defcribed  in  the  Syftema  Naturx  of  Linneus. 

The  eflential  diflference  between  the  fohtary  lateral  generation 
and  the  folitary  internal  generation  fcems  to  confift  in  this  j 
that  in  the  former  there  are  many  glands,  which  fccrete  or  pro- 
duce the  fibrils  with  formative  appetencies ;  and  many  other 
glands,  which  fecrete  or  produce  the  molecules  with  formative 
aptitudes  or  propcnGties  •,  and  that  thefe  numerous  fecredons  are 
mixed  together  and  combine  in  one  large  receptacle  beneath  the 
cuticle  of  trees,  and  of  fome  infers  and  there  combining  gener- 
ate the  organized  particles,  which  conftitute  the  rudiment  of 
the  new  embryon,  producing  many  of  the  eflential  parts  of  it  at 
the  fame  time ;  whereas  in  the  Jatter,  there  probably  exifts  but 
•ne  fet  of  glands,  which  fecrete  the  fibrils  with  formative  appe- 
tencies ; 
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tenckd  *,  and  another  fet  of  ghiida  wliich  fee? etc  the  mdecuks 
with  fbrmative  propenfities ;  and  that  thefe  primary  parUcks 
are  received  and  mingled  together  in  a  lefs  extenfive  referroir  ; 
as  an  univerfal  exiftence  of  procreative  glands,  as  in  the  long 
caudexes  of  vegetable  buds,  might  have  been  inconvenient  to 
locomotive  animals.  Thefe  therefore  feem  to  conftitute  a  link 
of  .the  chain  of  nature  between  the  lateral  produ<flioa  of  buds^ 
and  the  fexual  hermaphrodites,  which  are  next  to  be  confidered. 

3.  The  iexual  mode  of  propagation  may  be  divided  firft  into 
her^naphrodite  or  reciprocal  fexual  generation,  as  in  the  flowers 
of  moft  vegetables,  and  in  fome  large  infefls,  as^in  dew-worms 
and  (heU-fnails,  and  probably  in  many  fraaller  ones.  Secondly 
into  the  (impler  fexual  generation,  which  occurs  in  the  larger 
animals. 

The  fexual  modes  of  generation  may  alfo  be  divided  into  the 
feminal  or  oviparous  modes,  as  the  feeds  of  plants,  the  fpawn 
of  fi(h,  and  of  infeds,  and  the  eggs  of  birds  ;  and  fecondly  into 
the  viviparous  modes,  as  the  fummit>bulbs  of  fome  vegetables, 
as  of  polygonum  viviparum,  magical  onions,  and  the  cloves  of 
garlic ;  as  thefc  fummit-bulbs  £ucceed  the  (exaal  congrefs  of  the 
male  and  female  organs  of  flowers ;  and  are  not  buds,  as  their 
roots  or  caudexes  do  not  pafs  down  the  item  of  the  plant  into 
die  ground  ;  and  are  therefore  a  fexual  viviparous  progeny  of 
vegetables  :  but  the  principal  viviparou^i  fexual  produdlions  are 
thofe  of  quadrupeds  and  of  mankind. 

Next  to  the  internal  folttary  mode  of  propagation  nature  feems 
to  have  produced  the  hermaphrodite  fyftem  of  reprodudion^  as 
in  moft  flowers,  and  in  fnails  and  dew-worms  \  ia  thefe  the 
mafculine  and  feminine  organs  are  generally  external  and  totally 
feparated  from  each  other,  and  confift  of  glands,,  which  fecrete 
the  fibrils  with  formative  appetencies,  and  the  molecules  with 
formative  prapenfities  fiom  the  fame  mafs  of  blood. 

Hence  in  vegetable  produ&ions  the  trees  from  feed,  as  apple 
trees,  fometimes  exa£l]y  refemble  the  parent  tree,  like  the  buds 
and  bulbs,  which  are  produced  without  fexual  intercourfe  ;  at 
other  times  they  do  not  exactly  refemble  the  parent  tree,  which 
feems  to  be  owing  to  die  anther-duft  fometimes  of  the  fame 
flower,  or  fometimes  of  other  flowers  in  its  vicinity,  caufing  the 
impregnation  of  the  ftigma.  But  in  hermaphrodite  infe£ts,  as 
the  fheil-fnail,  and  dew-worm,  I  have  frequently  obferved,  that 
they  impregnate  each  other  reciprocally,  though  it  is  attended 
with  much  danger  and  inconvenience  to  them  ;  and  I  thence 
conclude,  that  they  have  not  the  power  to  impregnate  them- 
felves  by  the  conjunflion  of  their  own  organs  of  reprodu£tion, 
fincc  if  that  had  happened,  the  progeny  would  probably,  like  the 

buds 
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buds  of  trees,  more  exa£Uy  have  rcfembled  the  parent ;  and  no 
improvement  of  the  fpccies,  or  no  new  fpecies  from  the  fame 
genus,  could  have  been  procreated ;  which  latter  circumftance 
has  p]X)bably  much  increafed  the  number  both  of  animal  and 
vegetable  produftioiis. 

4.  Laftly,  the  fimple  mode  of  fexual  generation  difiers  from 
the  reciprocal  or  hermaphrodite  mode  of  generation  ;  as  the 
glands,  which  conftitute  the  mafcuGne  and  feminine  organs^  fe- 
crcte  the  fibrils  with  formative  appetencies  and  the  molecules 
with  formative  propenfitiesfrom  difierent  mafles  of  blood ;  as  a 
double  fyftcm  of  organs  might  have  been  cumbcrfome,  if  they 
had  ezifted  together  in  larger  and  more  a^ive  animals  :  though 
it  i^  not  improbable,  that  all  animals  were  originally  hermaphro- 
dite, according  to  the  opinion  of  Plato  in  refpeft  to  human  kind, 
as  would  appear  from  the  teats  or  nipples,  as  well  as  the  pefto- 
ral  glands,  which  are  ftill  to  be  feen  in  men  and  in  all  male 
quadrupeds. 

In  this  mode  of  propagation  the  fibrils  with  formative  appe- 
tencies dctached-ftom  fome  or  many  eflential  parts  of  the  male 
parent,  or  which  were  formed  from  the  blood  accordant  to  thofc 
eflential  parts,  are  fecreted  by  the  male  organ  into  an  adapted 
refervoir ;  and  the  molecules  with  formative  propenfities  detach- 
ed from  fome  or  many  eflential  parts  of  the  female  parent^ 
or  which  are  formed  from  the  blood  accordant  to  thofe  eflen- 
tial parts,  are  fecreted  by  the  female  organ  into  an  adapted  ref- 
ervoir :  and  in  tlus  circumftance  fecretion  difiers  from  nutri- 
tion ;  in  the  latter  certain  particles  of  the  blood,  which  were 
not  prcvioufly  ufed  in  the  fyftcm,  are  embraced  and  become  a 
folid  part  of  the  animal ;  in  the  former  certain  particles,  which 
had  prcvioufly  been  ufed  in  the  fyftem,  and  detached  from  it, 
are  imbibed  by  adapted  glands,  and  depofited  in  refervoirs,  or 
detruded.    See  Scft.  XECVIL  3. 

Finally  when  thefe  are  mixed  together  in  the  ad:  of  copula- 
tion, they  embrace  and  coalefce,  and  form  the  eflfential  parts  of 
the  new  embryon  ;  the  production  of  which  commences  in 
more  places  than  one  ;  as  the  brain  and  heart,  with  fome 
nerves,  arteries,  veins,  and  abforbent  veflcls,  are  probably  form- 
ed at  the  fame  time,  and  almoft  inftantaneoufly. 

Thefe  new  fibrous  combinations  acquire  new  appetencies, 
and  produce  molecules  by  their  vital  activity  with  new  aptitudes 
.or  propenfities ;  and  thus  gradually  fabricate  other  fecondary 
parts  either  fynchronous  or  fucceflive  ones,  as  the  ribs,  lungs, 
Kmbs,  and  finally  the  organs,  which  dlftinguifli  the  fexes,  with 
the  general  difference  of  the  male  and  female  form  throughout 
the  whole  fyftcm,  according  to  the  prevailing  or  preponderant 
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activity  or  quantity  of  the  fibrils  with  appetencies  derived  from 
the  male,  or  the  molecules  with  prppenfities  derived  from  the 
female.  This  idea  differs  from  the  theory  of  M.  Buffon,  which 
fuppofes  the  whole  embryon  to  be  formed  at  the  fame  time,  or 
that  the  fexual  organs  are  firft  produced,  ^  a  centre  of  animali* 
zation  ;  but  the  fecondary  produ£lion  of  thcfe  organs  is  agreea- 
ble to  all  obfervations  on  the  growing  chick  or  fetus,  and  is 
ftrongly  countenanced  by  the  flow  progrefs  of  thefe  parts  after 
birth,  which  are  not  complete  till  the  maturity  of  the  axnmal, 
which  is  termed  its  puberty. 

The  power,  which  the  primary  or  eflential  parts  of  the  em- 
bryon poffefs,  of  producing  fecondary  or  Icfs  eflential  parts,  is 
analogous  to  the  produ£tion  of  a  new  plumula  or  new  radicles 
by  the  vegetable  embryon,  or  caudex  gemmae  mentioned  in  No. 
8.  4.  of  this  fe£tion  ;  and  to  the  power  with  which  crabs  are 
furniflied  to  produce  a  new  limb,  when  one  is  broken  ofl^;  and 
to  that  of  earth-worms,  which  when  cut  in  halves,  can  acquire 
a  new  head  or  a  new  tail ;  and  to  the  power  in  a  human  infant 
of  regenerating  a  fupernumerary  thumb,  to  the  produ£tion  of 
a  new  fet  of  teeth,  and  the  developement  of  the  fexual  glands 
at  puberty.    See  No.  9.  5.  of  this  fefkion. 

5.  Some  of  thefe  fexual  reprodudrions  conflfi;  of  feeds,  or 
eggs,  in  which  the  eflential  parts  of  the  vegetable  or  of  the  chick 
are  already  formed,  as  may  be  feen  in  the  corcuhim  of  many 
feeds,  and  in  the  cicatricula  of.  an  egg,  as  foon  as  it  leaves  the 
body  of  the  hen  before  incubation.  In  this  fl:ate  the  embryon 
does  not  continue  to  grow,  if  expofed  only  to  tlie  ufual  degree 
of  the  warmth*  and  moifture  of  the  atmofphere,  but  may  belong 
kept  in  its  ftate  of  infenfible  life  ;  though  it  will  foon  ferment 
or  putrefy,  if  it  be  depiived  of  life. 

Otherwife  thefe  fexual  produdlions  conCfl:  of  fpawn,  which 
differs  from  eggs  by  the  embryon  not  being  included  in  a^hard 
unyielding  fhell  j  fo  that  the  receptacle  diftends,  as  tflc  fetus 
increafes  in  fize  5  which  is  feen  in  the  fpawn  of  fifl\  and  frogs^ 
and  in  the  eggs  of  fpiders,  fnails,  and  many  other  infe£ls.  From 
this  diftenfibility  of  the  bag,  which  contains  thef  embryons  of 
fifli  and  infers,  it  feems  more  to  refemble  the  uterus  of  quad- 
rupeds than  the  eggs  of  birds ;  as  in  the  former  the  receptacle 
increafes  in  fize  along  with  the  fetus,  and  fupplies  the  liquor  of 
the  amnios,  as  it  is  wanted  ;  but  differs  by  its  not  continuing  in 
the  matrix  of  the  mother,  till  the  exclufion  of  the  young  animal 
into  the  cold  and  dry  atmofphere. 

XI.  li  I'inally  we  conclude,  that  as  the  inanimate  particles 
or  atoms  of  matter  unite  into  cryftals  of  various  forms  by  the 
various  powers  of  attraiiion,  which  fome  kinds  of  them  poffefs ; 
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and  the  various  aptitudes  to  be  attracted,  which  otlier  kinds 
pofiefs  ;  which  may  be  termed  the  ethereal  properties  of  inani* 
mate  matter ;  fo  the  animated  fibrils  or  molecules,  which  pof- 
fefs  appetencies  to  embrace,  and  propenCties  to  be  embraced, 
which  may  be  called  their  ethereal  properties,  coalefce,  when 
they  approach  each  other,  and  form  organized  bodies. 

When  this  organization  begins  only  in  a  fmgle  point,  and 
only  enlarges,  as  it  acquires  new  kinds  of  appetencies,  as  ex- 
plained in  the  former  part  of  this  fedion  on  Generation,  I  fup- 
pofe  an  animated  being  -commences }  fuch  as  the  animalcula, 
which  are  feen  by  the  folar  microfcope  in  variety  of  fluids,. 
which  have  for  a  time  ftagnated ;  as  in  infufions  of  the  feeds  of 
plants,  in  the  femen  of  animals,  and  of  all  other  veget;d>le  and 
animal  recrements  dififufed  in  water.  Thefe  microfcopic  ani- 
mals I  fuppofe  are  produced  by  the  ftagnation  of  the  femen  in 
the  veficulae  feminales,  and  by  the  matter  of  the  itch  by  ftagna- 
tion in  its  puftules,  and  by  the  feces  by  their  ftagnation  in  thC' 
inteftines ;  but  I  believe,  that  they  do  not  exift  in  the  blood,  nor 
in  fluids  recently  fecreted.  Thefe  microfcopic  animals  confti- 
tute  the  primordium  vitx,  or  firft  order  of  animal  life,  and  prob«> 
ably  are  not  originally  propagated,  but  fimply  arife  from  the  dif- 
folution  of  all  vegetable  or  animal  matter. 

This  fpontaneous  produ£lion  of  microfcopic  animals  appears 
from  their  being  diicovered  in  a  few  days  in  all  folutions  of  de- 
compofing.  vegetable  and  aninial  matters,  as  well  after  having 
been  fubjedled  to  the  heat  of  bpiling  water  as  before.  Thus 
Mr.  Reaumur  put  fome  boiling  veal  broth,  and  Mr.  Baker  put 
fome  boiling  hot  maftied  potatoes  into  hot  phials,  which  were 
clofed  with  glaft-ftopples ;  and  both  of  them  in  three  days  be-, 
came  as  full  of  animalcula,  as  the  fame  materials  put  into  other 
phials  without  being  previoufly  boiled.  Baker  on  the  Microfcope* 
,  It  is  probable  that  there  exift  microfcopic  vegetable  produc- 
tions, as  well  as  microfcopic  animals,  which  may  not  have  been 
attended  to  owing  to.  the  quick  evaporation  of  a  drop  of  water 
in  a  microfcope  ;  and  that  thefe  are  firft  formed  fpontaneoufly 
from  the  decompofing  recrements  of  vegetable  or  animal  bodies ; 
and  that  they  afterwards  generate  otliers  rather  more  perfeft 
than  themfelves  by  lateral  reprodudion.  From  this  kind  of 
fpontaneous  microfcopic  vegetation,  I  fuppofe  the  green  matter 
obferved  by  Dr.  Prieftley,  which  gives  up  fo  much  vital  air  in 
the  funihine,  originates ;  and  that  it  afterwards  generates  a  fuc- 
ceeding  progeny.  As  it  is  at  firft  flowly  produced  in  water  in 
any  fituation,  and  afterwards  is  propagated  with  great  rapidity  ; 
and  according  to  the  obfervations  of  Senebier  it  is  moft  quickly 
produced  in  water  in  which  vegetable  or  animal  fubftances  are. 

in 
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in  a  (late  of  diflblution.  Vihcnct  fome  philofophers  bare  late- 
ly filppofed  this  green  matter  to  be  of  animal  origin,  as  it  chang- 
es from  a  globular  form  to  that  of  a  thread ;  which  has  occa* 
fioned  much  ihveftigation  by  Fontana,  Ingenhouz,  and  Sene* 
bier.     Journal  dc  Phyfique  par  Delametherie,  T.  5. 

In  the  fame  manner  the  mucor,  or  mould,  ix^ch  grows  on 
all  decompoilng  regetable  and  animal  fubftances,  which  are  at 
reft  in  a  proper  degree  of  moiftore  and  warmth,  and  which 
thence  appears  to  have  no  parent,  is  probably  firlt  produced  by 
the  fpontaneous  appetencies  and  aptitudes  or  propenfittes  of  the 
decompofed  particles  of  organic  bodies ;  and  probaUy  thefe 
new  combinations  are  at  firft  microfcopic  obje£is>  which  pro« 
dttce  others  by  lateral  or  folitary  generation,  more  and  more 
perfeA  and  oi  greater  magnitude  than  themfelvoB,  but  which 
sever  acquire  the  organization  neceflary  for  fexual  reproduc- 
tion. The  fungi  which  grow  only  on  decaying  parts  of  trees 
or-other  v^etables,  as  wdl  as  the  muflutK>ms  front  horfe  dung, 
which  commence  with  fmall  hair-like  roots»  and  probably  never 
produce  feeds,  feem  to  arife  in  a  fimilar  manner  m>m  fpontane* 
cue  microfcopic  organization,  improved  and  magnified  by  fuo* 
ceflive  folitary  generations. 

2*  The  fecond  kind  of  animal  produ£lion,  which  is  ftopcdj 
generation,  cemmences  in  more  points  ^an  one^  as  in  die  pro- 
dudion  of  the  long  caudexes  of  the  buds  of  trees ;  and  the  ani- 
mated fibrils  and  molecules  firft  combme,  antl.form  organized 
bodies  i  and  thefe  unite  again,  where  they  are  in  contaS  ^  and 
thus  the  new  embryon  commences  in  many  points  at  once  i 
and  the  folitary  mode  of  generation  is  fecondary  to  the  produc- 
tion of  the  fmalleft  microfcopic  animals,  which  I  fuppolc  com- 
mence their  exiftence  in  one  point  only,  that  is,  by  the  produc- 
tion firft  of  a  Gngle  living  filament,  which  I  formerly  believed 
to  be  the  general  mode  of  propagation.  This  folitary  mode  of 
generation  occurs  in  the  produdion  of  the  buds  of  all  vegeta^' 
bles ;  and  perhaps  the  moft  imperfect  vegetables,  as  truffles,  and 
other  fungi,  are  only  propagated  by  buds  to  this  day,  not  bar- 
ing yet  acquired  fexual  organs,  as  fdems  alfo  to  occur  in  fome. 
4mperfe£l  animals,  as  the  polypi,  hydra,  and  tenia. 

J.  Other  vegetaUes  have  acquired  an-  hermaphrodite  ftate, 
poiTcfs  external  fexual  organs,  as  in  moft  flowers  $  but  both 
the  male  and  female  organs  acquire  or  produce  their  adapted 
Suids  from  the  fame  mafs  of  blood,  and  thusrefemble  hermaph- 
rodite infe£ls,  as  fnails  at^d  worms. 

4.  Other  vegetables  have  acquired  a  feparation  of  the  fexes, 
either  on  the  fame  plant,  as  in  iht  clafs  of  vegetables  termed  by 
linneus,  monoecia,  or  on  diffeient  plants,  as  in  the  clafs  dioe- 

ciaj 


Sect.  XXXDL  ii.  5-      GENERATION.  437 

cia ;  die  buds  of  which  may  properly  be  called  male  or  female 
vegetal^Si  and  differ  hi  fome  degree  in  their  form  and  colour, 
like  male  and  female  animals  ;  and  in  this  they  refemble  the 
larger  animalsi  as  their  fexual  glands  acquire  or  produce  their 
prdific  fluids  from  different  mafTes  of  blood  ;  which  is  probably 
lefs  cumberfome  to  the  individual,  than  where  both  the  fexusd 
glands  exift  in  one  organized  fyftem. 

In  all  thefe  vegetable  and  animal  modes  of  reproduftion,  I 
fuppofe  the  new  cmbryon  to  begin  in  many  pointSi  and  in  com^ 
plicated  animals  in  many  more  points  probably  than  in  the  more 
fimple  ones ;  and  finaUy>  that  as  thefe  new  organized  parts,  or 
rudiments  of  the  embryon,  acquire  new  appetenciesi  and  pro- 
duce or  find  molecules  with  new  proponfities,  many  fecondary 
parts  are  afterwards  fabricated. 

Thus  it  would  appear,  that  all  nature  exifts  in  a  flate  of  per- 
{rtital  improvement  by  laws  imprefled  on  the  atoms  of  matter- 
by  the  great  cause  of  causes  ;  and  that  the  world  may  dill  be. 
in  its  infancy,  and  continue  t#  improve  for  ever  and  ever. 

5.  Concerning  the  fpontaneous  produ£tion  of  microfcopic^ 
animalcules,  I  beg  leave  to  repeat,  firft,  that  I  fuppofe  thei 
fmalleft  ones  to  be  formed  by  the  coalefccnce  or  embrace  of  the 
animal  fibrils,  which  poflefs  appetencies,  with  the  animal  mole- 
cules, which  poifefs  correfpondent  propenfities ;  and  that  the 
animal  fibrils  and  molecules  are  found  in  all  vegetable  and  ani- 
mal matter,  as  it^  organization  becomes  decompofed  ;  if  there 
exifts  along  with  it  fuffioient  moifture  and  proper  warmth* 

Secondly,  that  this  kind  of  fpontaneous  reproduction  refem- 
Mcs  aAual  generation  in  its  confifting  of  the  coalefccnce  of  an- 
imal fibrils  with  appetencies  and  animal  molecules  with  corref- 
pondent propenfities,  that  in  the  former  they  meet  each  other 
in  the  folution  of  animal  matter,  as  it  decompofed  by  ftagna- 
tion ;  whereas  in  the  latter  thefe  fomiative  fibrils  and  molecules* 
'  are  fecreted  by  diflferent  glands  from  the  blood  of  the  parent. 

Thirdly,  that  the  firft  animalcules  produce  other  ones  by  ac- 
tual generation,  but  without  fexes,  like  the  buds  of  trees,  and 
that  as  many  generations  may  occur  in  a  day,  perhaps  in  an 
hour,  I  conceive,  that  they  may  gradually  acquire  new  organi- 
zations, and  improve  by  addition  of  new  parts,  as  of  fins,  mouth, 
imeftines,  and  finally,  perhaps,  fexual  orgnns  of  reprodudion. 
Thus  the  feed  of  a  tulip  produces  a  fmall  root  the  fizc  of  a  pea 
the  firft  fumm^r,  with  a  fummit  like  a  blade  of  grafs ;  this  dies 
in  autumn,  having  previoufly  produced  a  fuccefer  larger  than 
itfelf,  and  with  a  ftronger  leaf  or  fummit ;  in  the  autumn  this 
likewife  periflies,  and  a  third  generation  is  produced,  which  is 
ftill  larger  and  more  porfeCt  j  till  the  fifth  generation  from  the 
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feed  becomes  fo  much  more  perfedl  as  to  produce  fexual  or- 
gans of  reproduclion,  as  the  flower  with  its  anthers  and  ftigma. 

This  curious  analogy  is  not  only  fupported  by  the  fcedling 
buds  of  trees,  which  fuccecd  each  other  for  ten  or '  twelve  gen- 
erationsi  the  parent  buds  dying  in  the  autumn,  before  they  be- 
come fuflSciently  perfedl  to  form  the  fexual  organs  of  reproduc- 
tion in  their  flowers,  as  occurs  ia  apple-trees ;  but  is  alfo  ob- 
fervable  in  a  complete  infefl,  as  in  the  aphis,  which  continues 
te  propagate  for  nine  generations  from  the  egg  without  fex  ; 
and  then  becomes  fo  perfeft  as  to  form  fexual  organs,  and  to 
produce  an  oviparous  progeny.  Other  infers,  as  the  moths 
and  butterflies,  undergo  a  great  change  of  form,  before  they 
acquire  the  property  of  fexual  reproduftion  5  and  probably  in- 
numerable other  kinds  of  infe£ls  are  fubjeft  to  the  fame  law. 

This  idea  of  the  production  and  changes  of  form  of  microf- 
copic  animalcules  is  countenanced  by  the  fmaller  kinds,  never, 
I  believe,  having  been  fecn  in  their  egg  or  infant  ftate ;  and  by 
fome  of  them  being  capable  of  being  revived  in  a  few  hours  by 
warmth  and  moifture  after  having  been  dry  and  motionlefs  for 
months,  as  the  infcft  named  vorticella.  And  laftly,  from  the 
changeful  forms,  which  fome  of  them  aflTume,  as  that  which  is 
called  proteus.     See  Baker  and  Adams  on  the  Microfcope. 

Thus  as  by  the  attractions,  and  aptitudes  to  be  attfadied,  which 
exift  in  inanimate  matter,  various  new  bodies  are  produced  from 
the  decompofition  of  thofe,  which  prcvioufly  exifted  5  fo  by  the 
appetencies  to  embrace,  and  the  propenfities  to  be  embraced,  in 
animalized  matter,  various  new  animalcules  are  formed  from 
the  decompofition  of  thofe,  which  previoufly  exifted  ;  owing  in 
both  cafes  to  the  immutable  laws  impreflcd  both  on  inanimate 
and  on  organized  matter  by  the  great  first  causb. 

XII.  I.  Cause  and  effect  may  be  confidered  as  the  progrcf- 
fion,  or  fuccefBve  motions,  of  the  parts  of  the  great  fyftem  of 
Nature.  The  ftate  of  things  at  this  moment  is  the  cficd  of  the 
ftate  of  things,  which  exifted  in  the  preceding  moment  \  and 
the  caufe  of  the  ftate  of  things,  which  fliall  exift  in  the  next 
moment. 

Thefe  caufes  and  efFefts  may  be  more  eafily  comprehended, 
if  motion  be  confidered  as  a  change  of  the  figure  of  a  group  of 
bodies,  as  propofed  in  ScCt.  XIV.  2.  2.  inafmuch  as  our  ideas 
of  vifible  or  tangible  objefts  are  more  diftin£l,  than  our  ab-t 
ftrafted  ideas  of  Sieir  motions.  Now  the  change  of  the  con- 
figuration of  the  fyftem  of  nature  at  this  moment  muft  be  an. 
effieft  of  the  preceding  configuration,  for  a  change  of  configur- 
ation cannot  exift  without  a  previous  configuration  5  and  the 
proximate  caufe  of  every  eflfedl  muR  immediately  precede  that 
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cffcft.  For  exaftiplc,  a  moving  ivory  ball  could  not  proceed 
onwardsi  unlcfs  it  had  previoufly  begun  to  proceed ;  or  unlefs  an 
impulfe  had  been  previoufly  given  it ;  which  previous  motion  or 
impulfe  conftitut6B  a  part  of  the  laft  fituation  of  things- 

As  the  eflfcfts  produced  in  this  moment  of  time  become 
caufesin  the  next,  we  may  confidcr  the  progreflive  motions  of 
objefts  as  a  chain  of  caufes  only  ;  whofe  firft  link  proceeded 
fifom  the  great  Creator,  and  which  have  cxifted  from  the  begin- 
ning of  the  ^created  univerfe,  and  are  perpetually  proceeding. 

2.  Thefe  caufes  may  be  conveniently  divided  into  two  kinds, 
cflficient  and  inert  cauKS,  according  with  the  two  kinds  of  enti- 
ty fuppofed  to  exift  in  the  natural  world,  which  may  be  termed 
matter  and  fpirit,  as  propofed  in  Seft.  L  and  further  treated  of  in 
Se£t.  XIV.  The  efficient  caufes  of  motion,  or  new  configura- 
tion, confift  either  of  the  principle  of  general  gravitation,  which 
aftuates  the  fun  and  planets ;  or  of  the  principle  of  particular 
gravitation,  as  in  eleftricity,  Aiagnetifmf  heat;  or  of  the  princi- 
ple of  chemical  affinity,  as  in  combuftion,  fermentation,  combi- 
nation ;  or  of  the  principle  of  organic  life,  as  in  the  contraftion* 
of  vegetable  and  animal  fibres.  The  inert  caufes  of  motion,  qr 
new  configuration,  confift  of  the  parts  of  matter,  which  are  in- 
troduced within  the  fpheres  of  a£l:ivity  of  the  principles  above 
defcribed.  Thus,  when  an  apple  falls  on  the  ground,  the  prin- 
ciple of  gravitation  is  the  efficient  caufc,  and  3ie  matter  of  the 
apple-tree  the  inert  caufe.  If  a  bar  of  iron  be  approximated 
to  a  magnet,  it  may  be  termed  the  inert  c^fe  of  the  motion, 
which  brings  thefe  two  bodies  into  cdntaft  ;  while  the  magnetic 
principle  may  be  termed  the  efficient  caufe.  In  the  fame  man- 
ner the  fibres,  which  conftitute  the  retina,  may  be  called  the  in- 
ert caufe  of  the  motions  of  that  organ  in  vifion,  while  the  fcn- 
forial  power  may  be  termed  the  efficient  caufe. 

3.  Another  more  common  diftribution  of  the  perpetual  chain 
of  caufes  and  cfFefts,  which  conftitute  the  motions,  or  chang- 
ing configurations,  of  the  natural  world,  is  into  aftive  and  paf- 
five.  Thus,  if  a  ball  in  motion  impinges  againft  another  ball  at 
reft,  and  communicates  its  motion  to  it,  the  former  ball  is  faid 
to  ad,  and  the  latter  to  be  a6led  upon.  In  this  fenfe  of  the 
words  a  magnet  is  faid  to  attrafl  iron  ;  and  the  prick  of  a  fpur 
to  ftimulate  a  horfe  into  exertion ;  fo  that  in  this  view  of  the 
works  of  nature  all  things  may  be  faid  either  fimply  to  exift,  or 
to  exift  as  caufes,  or  to  exift  as  effisfts  -,  that  is,  to  exift  either 
in  an  zQivt  or  paffive  fliate. 

This  diftribution  of  objefts  and  their  motions,  or  changes 
of  poGtion,  has  been  found  fo  convenient  for  the  purpofes  of 
common  life,  that  on  this  foundation  refts  the  whole  conftruc- 

t:on 


/440  GENERATION.      Sect..  XXXIX.  12.  4. 

tion  or  dicory  of  language.  .  The  names  of  the  things  them- 
fehres  are  termed  by  grammarians  Nbuns,  and  their  modes  of 
exiftence  are  termed  Verbs*  The  nouns  arc  divided  into  fab- 
ftantives,  which  denote  the  principal  things  fpoken  of  j  and  in- 
to adjeftivcs,  which  denote  fome  circumftances,  or  lefs  kinds 
of  things,  belonging  to  the  former.  The  verbs  are  divided  into 
three  kindsj  fuch  as  denote  the  exiftence  of  things  fimply,  as,  to 

•  be  ;  or  tlieir  exiftence  in  an  aftive  (late,  as,  to  eat ;  or  their  ex- 
iftence in  a  pafTive  ftate,  as,  to  be  eaten.  Whence  it  appears, 
that  all  languages  confift  only  of  nouns  and  verbs,  with  their 
abbreviations  for  the  greater  expeditionF  of  communicating  our 
thoughts;  as  explained  in  the  ingenious  work  of  Mr.  Home 
Tooke,  who  has  unfolded  by  a  fi!igle  fla(h  of  light  the  whole 
theory  of  language,  which  had  fo  long  lain  buried  beneath  the 

•  learned  lumber  of  the  fchools.  Diverfions  of  Purley.  Johnfon. 
London. 

4,  A  third  divifiont)f  caufes  has  been  into  proximate  and  re- 
mote 5  thefe  have  been  much  fpoken  of 'by  the  writers  on  med- 
ical fubjeils,  but  without  fufficient  precifion.  If  to  proximate 
and  remote  caufes  we  add  proximate  and  remote  cffefts,  we 
fliall  include  four  links  of  the  perpetual  chain  of  caufation  ; 
which  will  be  more  convenient  for  the  difcuflion  of  many  phi- 
lofophical  fubjefts. 

Thus  if  a  particle  of  chyle  be  applied  to  the  mouth  of  a  lac- 
teal veflel,  it  may  be  termed  the  remote  caufc  of  the  motions  of 
die  fibres,  which  compofe  the  mouth  of  that  laftcal  veflel ;  the 
fenforial  power  is  the  proximate  caufe  ;  the  contraftion  of  the 
fibres  of  the  mouth  of  the  veflel  is  the  proximate  efleft  5  aild 
their  embracing  the  particle  of  chyle  is  the  remote  efFedl  ;  and 
thefe  four  links  of  caufation  conftitute  abforption. 

Thus  when  we  attend  to  the  rifing  fun,  firft  the  yellow  rays 
of  light  ftimulate  the  fenforial  power  refidingin  the  extremities 
of  the  optic  nerve,  this  is  the  remote  caufe.  2.  The  fenforial 
power  is  excited  into  a  ftate  of  aftivity,  this  is  the  proximate 
caufe.  3.  The  fibrous  extremities  of  the  optic  nerve  are  con- 
tTa£^ed,  this  is  the  proximate  effe€t.  4.  A  pleafurable  or  pain- 
ful fenfation  is  produced  in  confequence  of  the  contra£lion  of 
thefe  fibres  of  the  optic  nerve,  this  is  the  remote  eflfe£l  j  and 
thefe  four  links  of  the  chain  of  caufation  conftitute  the  fenfi- 
tive  idea,  or  what  is  commonly  termed  the  fenfation  of  ihe  ri- 
fing fun. 

5.  Other  caufes  have  been  announced  by  medical  writers  un- 
der the  names  of  caufa  procatarftica,  and  caufa  proegumina, 
and  cuufa  fine  qua  non.  All  which  are  links  more  or  lefs  dif- 
tint  of  the  chain  of  remote  caules. 

To 
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To  diefe  maft  be  added  the  final  caufe,  fo  called  by  many  zvf^ 
AojBSj  which  means  the  motive,  for  the  accomplifhment  of  which 
the  preceding  chain  of  t:aufe$  was  put  into  ai^on.  The  idea 
of  a  final  caufe,  therefore,  includes  that  of  a  rational  mind, 
which  employs  means  to  efie£l  its  purpofes ;  thus  the  defire  of 
preferving  himfelf  from  the  pain  of  cold,  which  he  has  frequent- 
ly experienced!  induces  the  fayage  to  conftru A  his  hut ;  the  fix- 
ing (takes  into  the  ground  for  walls,  branches  of  trees  for  rafters, 
and  turf  for  a  cover,  are  a  feries  of  fucceffive  voluntary  exer- 
tions \  which  are  fo  n|my  means  to  produce  a  certain  efied. 
This  tSeGt  of  preferving  nimfelf  from  cold,  is  termed  the  final 
caufe }  the  conftru£tion  of  the  hut  is  the  remote  ctkA  i  the  ac- 
tion of  the  mufcular  fibres  of  the  man,  is  the  proximate  eSefl ; 
the  volition,  or  activity  of  defire  to  preferve  lumfelf  from  cold, 
is  the  proximate  caufe  ^  and  the.  pain  of  cold,  which  excited 
that  defire,  is  the  remote  caufe. 

6.  This  perpetual  chain  of  caufes  and  efie£b,  the  firft  link  of 
which  is  rivetted  to  the  throne  of  God,  divides  itfelf  into  innu- 
merable diverging  branches,  which,  like  the  nerves  arifing  from 
the  braiii,  permeate  the  moft  minute  and  mod  remote  extremi- 
ties of  the  fyftem,  diffufing  motion  and  fcnfation  to  the  whole. 
As.  every  caufe  is  fuperior  in  power  to  the  effect,  which  it  haa 
produced,  fo  our  idea  of  the  power  of  the  Almighty  Creator 
becomes  more  elevated  and  fublime,  as  we  trace  the  opera* 
tions  of  nature  from  caufe  to  caufe,  climbing  up  the  links  of 
thefe  chuns  of  being,  till  we  afcend  to  the  Great  Source  of  all 
things. 

Hence  the  modern  difcoveries  in  chemiftry  and  iji  geology, 
by  having  traced  the  caufes  of  the  combinations  of  bodies  to 
remoter  origins,  as  well  as  ihofe  in  aftronomy,  which  digni- 
fy the  prefent  age,  contribute  to  enlarge  and  amplify  our  ideas 
of  the  power  of  the  Great  Firft  Caufe.  And  had  thofe  ancient 
philofophers,  who  contended  that  die  world  was  formed  from 
atoms,  afcribed  their  combinations  to  certain  immutable  prop- 
erties received  from  the  hand  of  the  Creator,  fuch  as  general 
gravitation,  chemical  affinity,  or  animal  appetency,  inftead  of 
afcribing  them  to  a  blind  chance  ^  the  dodrine  of  atoms,  as  con- 
ftituting  or  compofing  the  material  world  by  the  variety  of  their 
combinations,  fo  far  from  leading  the  mind  to  atheifm,  wq^ld 
ftrengthen  the  demonftration  of  the  cxiftence  of  a  Deity,  as  the 
firft  caufe  of  all  things ;  becaufe  the  analogy  refulting  from  our 
perpetual  experience  of  caufe  and  tScQ,  would  have  thus  been 
exemplified  through  univerfal  nature. 

Tke  heavens  declare  the  Glory  of  God,  and  the  firmament 
fhenveth  Ins  handjnvork  !    Qne  day  telleth  another ,  and  cne  night 

Vol.  I.  I  I  i  certifeth 
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jcertifieth  another  ;  they  have  neither  fpeecb  nor  language^  yet  their 
voice  is  gone  forth  into  all  lands,  and  their  words  into  the  ends  of  the 
nvorld.  Manifold  are  thy  works,  O  LoRD !  in  nvifdom  hafi  thou 
made  them  all.     Pfal.  xix«  civ. 


SECT. 
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SECT.      XL. 

On  the  Ocular  Spectra  of  Light  and  Colours,  by  Dr,  R.  W. 
Darwin,  of  Shrewfbuiy.  Reprinted,  by  pcrmiiEon,  frofti  the 
Fhilofophical  Tranfa^on8>  Vol.  LXXVI.  p.  3 13. 

SpeBra  of  four  kinds,  ip  ABivity  of  the  retina  in  vifion.  a.  Spec" 
frafrom  defeB  offenfibiKty.  3.  SpeBra  from  excefs  offenfibili^ 
'ty.  4.  Of  direB  ocular  fpeBra.  5.  Greater  flimulus  excites 
the  retina  into  fpaftnodtc  aBion.  6.  Of  reverfe  ocular  fpeBra* 
7.  Greater  flimulus  excites  the  retina  into  various  fuccefftve  fpaf 
modicaBions.  8.  Into  fixed  fpafmodic  oBion.  g.  Into  ten^ra^ 
ry  paraljfism  10.  Mifcellaneous  remarks;  i.  DireB  and  re^ 
verfefpeBra  at  the  fame  time.  A  fpeBral  halo.  Rule  to  prede^ 
termine  the  colours  of  JpeBra.  2.  Variation  of  fpeBrafrom  ex- 
traneous light.  3.  Variation  if  fpeBra  in  number^  figure^  and 
remi/Jion,  4.  Circulation  of  the  blood  in  the  eye  is  vifible.  5.  A 
new  way  of  magnifying  objeBs.     Conclufion. 

Whek  any  one  has  long  and  attentively  looked  at  a  bright 
objedi,  as  at  the  fetting  fun,  on  clofing  his  eyes,  or  removing 
them,  an  image,  which  refembles  in  form  the  objeft  he  was  at- 
tending to,  continues  fome  time  to  be  vifible  ;  this  appearance 
in  the  eye  we  (hall  call  the  ocular  fpedrum  of  that  obje£l. 

Thefe  ocular  fpeflra  are  of  four  kinds:  ift.  Such  as  are 
owing  to  a  lefs  fenfibility  of  a  defined  part  of  the  retina  $  or 
fpeBra  from  de^eB  of  fenfibility.  2d,  Such  as  are  owing  to  a 
greater  fenfibility  of  a  defined  part  of  the  retina  ;  ox  fpeBra  from 
excefs  of  fet^bility.  3d,  Such  as  refemble  their  objedl  in  its 
colour  as  well  as  form  ;  which  may  be  termed  direB  ocular  fpec- 
tra.  4th,  Such  as  are  of  a  colour  contrary  to  that  of  their  obje£t ; 
which  may  be  termed  reverfe  ocular  fpeBra. 

The  laws  of  light  have  been  moft  fuccefsfuUy  explained  by 
the  great  Newton,  and  the  perception  of  vifible  objefls  has  been 
ably  inveftigated  by  the  ingenious  Dr.  Berkeley  and  M.  Male- 
branche  ;  but  thefe  minute  phaenomena  of  vifion  have  yet  been 
thought  reducible  to  no  theory,  though  many  philofophers  have 
employed  a  confiderable  degree  of  attention  upon  them  :  among 
thefe  are  Dr.  Jurin,  at  the  end  of  Dr.  Smith's  Optics;  M. 
-^pinus,  in,  the  Nov.  Com.  Petropol.  V.  i«.;  M.  Beguelin,  in 
the  Berlin  Mcmoires,  V.  IL  1771  ;  M.  d'Arcy,  in  the  Hiftoire 
de  I'Acad.  des  Scienc.  1765  ;  M.  de  la  Hire;  and,  laftly,  the 
celebrated  M.  de  Bufibn,  in  the  Memoir  es  de  TAcad.  des  Scien. 

who 
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who  lias  termed  them  acddental  coloar$,  as  if  (objeQiedtote 
cftabliihed  hw8,  Ac.  Pan  1743-  M.  p.  115. 

I  muft  here  apprize  the  reader,  that  it  is  very  difficult  for  dif- 

jFerent  people  to  give  the  fame  names  to  vaxious  Ihade&of  col<nin^& 

whence,  in  the  following  pages^  (bmething  mu^  be  allowedi  if 

on  repeating  the  experiments  the  colours  here  mentiotiedflid«ld 

'  not  accurately  correfpond  with  his^wn  names  of  them. 

I.  AaivAy  eftieRrthfa  m  Vyhrt. 

Prom  At  lubfeqtlent  experiments  it  appears,  Aak  die  ttfxoM, 
19  in  an  a^ve  not  in  a  paffive  ftate  durmg  die  exiftenceof  Aefe 
ocubr  fpe6hra;  and  It  is  thence  to  be  coActudcdf  ttett att  vifion 
is  owing  to  the  aftivity  of  this  organ. 

1.  Place  a  piece  of  red  fi&,  about  an  inch  hi  dianyeter^  as.  m 
plate  I)  at  Se£l.  Bh  i,  on  a  flieet  of  white  paper,  in  »  fthmg 
light ;  look  fteadily  upon  it  fvom  about  the  diftanoe  of  Iialf  a 
yard  for  a  minute  ;  men  clofing  your  eyelids  cover  dMan  inth 
your  hands,  and  agreen  fp^ftrum  vriO,  be  feen  in  your  eyts^  re* 
fembling  in  fmrm  die  piece  <tf  rdt  fiik :  i^ter  feme  tmi^  tfiit 
fpe£lrum  will  di&ppear  and  ibordy  reappe^  ;  and  das  ateer* 
nately  threes  four  tionsy  tf  the^iperiflaentisuclkmade^tifiat 
length  it  vaniflies  entirely. 

2.  Place  on  a  fteet  of  white  papar  a  ciMdhur  pieoe  af  him 
&kf  about  four  inches  in  diaaMSsr,  in  tfe  funflune  $  cowr  Uia 
centre  of  dds  with  a  circulafr  piace  of  ydtew  filk,  about  tfaeea 
inches  in  diameter ;  and  the  ceutraof  <Aie  ydlow  filk  widi.  a  cir* 
cle  of  pmk  (Hk,  about  two  indkas  hi  diameter  \  and  thLcantse 
of  the  jmik  filk  widi  a  circk  of  gieea  filfc,  about  one  m^  m 
diameter;  and  the  centre  of  this  xnA  a  circle  of  indigo^  i^vt 
half  an  inch  in  diameter  ;  m^e  a  Itnallifeeck  arkh  mbin-tha 
very  centre  of  the  whole,  as  in  pla^  3,  atSeA*  iH.  !«  6^;  took 
fteadily  for  a  mmute  on  this  central  fpot,  atid  thtit  olbfing  yoas 
eyes,  and  applying  your  hand  at  idsoutan  inch  diftaner  before 
them,  fo  as  to  prevent  too  midk  or  too  Kttk  light  from  pafikg 
through  the  eyelids,  you  will  ibe  the  moft  beautiful  cirdea  c? 
colours  that  imagination  c^  concetvtt  which  are  moft  refcmbkd 

•  by  the  coiours  occafioned  by  pouring  a  drop  or  two  of  oil  on  a 
ftill  lake  in  a  bright  day  ;  but  ^fe  circukr  irifes  of  colouia  azf 
not  only  difiereot  Irotn  the  ^oaia  of  the  fiiks  above  mamion- 
cd,  but  are  at  the  fame  time  perpetually  changing  as  fax^  aa 
they  exift. 

3.  When  any  one  in  the  dark  prelim  ehfier  comer  of  hia 
eye  widi  his  finger,  wd  turns  his  rfe  away  from  his  fiiifur,  ha 
wiBfee^adrdeoiadotmU^iiholkiftapaMock^tail:  and. a 

fudden 


fiiMtfi  fafc  <d  iighfc  ia  qawtoA  b  tim  9fii  ^  z  ftfo)»  on  k. 
'(Newtek's  Opt.  Q^i6.) 

4.  When  any  one  turns  round  rapidly  on  one  foot»  till  he 
hecomcak^mf^viAfMs  upon  the  gooimb  the  fpe£lni  of  the 
ambient  objecb  continue  to  prefent  themfelves  in  rotation,  or 
afifttf  to  libaate^  aad  h(&  iiseaift  tio  behold  theqci  for  foine  time. 
iUll  in  motioo* 

From  all  thefe  experiments  it  appears,  that  the  fpedra  in  the 
eye  airt  sot  oirittg  to  the  flMdcmieal  in^ndfe  of  Ucht  imprcfled 
oa  the  retiiiat  nor  to  its  chmical  combinattoa  with  tW  orgaa^ 
aor  to  ijm  abferpiioa  ansd  emi&cm  o£  inkt»  as  i%  obfenr«d  m. 
mmf  h$iitm  r  foe  in  att  thefe  cafes  the  ^eAia  nmft  cither  fo« 
OOSD'  itmfa>i1yi  or  snduaHy  dimiittAi  *,.  and  aeithir  their  atofm 
nofte  fidence  and  evanefeooioe  as  in  tho  firft  eupcrimenti  nop 
dberpecpdittal  changes  ofi  their  cdouss  as  ia  the  fec(md>  nor  the 
isfli  of  light  et  eoloufS  in  the  Mfled  eye  aa  in  the  third,  nor  the 
woktta6n  or  fifaiatioa  of  the  %Qma  as  m  the  fonvlhi  coiild  exift« 
.  Ilit nofc  drfosd  to  eovceive^  that  the  letiaa  oMy  be  (Umulated 
itooniQtioii^  as.  well  at  tbi^  red  and  whito  aittfdes  which  fbiva 
onrliiBhsaakdEiMEBk;  fiaeeitcoafiftsof  fibres^  like  thofe,  tntci^ 
ottxed  with  its  BKfidoUafy  fetftince.  To  emce  this  ftru&ucc^ 
the  ie&ai.o£  a»  oi^'s  eye  was  fia^pesM  ia  a  glsfe  of  warm 
wates,  and  fovciblf  tosa  in  a  £ew  places ;  the  edges  Qf  thefe 
patis  qppeased.  jagged  and  hasrjs  W  did  aet  aoaitra£|>aDd  be*. 
MSM  finootb  bke  fimfkt  mvmm  when  U  is  diftendM^  till  « 
heeakft  s  which  ihews  that  k  cottiiAs  ef  fibies ;  snd  its  gbroiui 
coaftrtt£Uion  became  ftjtt  avm  diftinA  to  the  6gh^  by  adding 
fiaaecaaikic  alkali  to  the  watecy  as  the  adhoriag  m^cus  was  fir<| 
eroded^  and  the  haiirfike  fibtes  lenaoaed  floating  in  the  vefleL 
Nor  does  the  d^roe  of  tiaafpaeeacy  of  dbc  retina  inralidate  the 
caideaeeof  iia  fikaMia  Ibrufbue,  fince  Leeawenhodc  has  ihewa 
that  the  cryftalline  humour  itfelf  eonfifta  of  fibres.  (Aicaoa 
J^latuwy  VaL  L  p*  70.}. 

Henee  k  ap|)ears9  tfaat  as  the  mufdes  have  larger  fibres  intetw 
mixed  wtdi  a  feoaUer  quantity  of  nervouameduUa»  the  organ  of 
yiBtm  has  a  gjceator  <piaatity  o£  aeKvous  medulla  intermixed  with 
fiaaalkf  fibres  ^  aad  it  is  probable  that  the  locomotive  mufele% 
as  wdl  as  the  vafeubx  oneSf  of  microfcopic  animals  hare  much 
gaeaser  toauity  than  thefe  of  the  retina. 

Aad  befidea  the  fimilar  laws,  which  wiU  be  Ihewn  in  this 
ptqper  to  govern  al&e  the  aftioas  of  the  retina  and  of  the  muf- 
cles,  tlKxe  are  many  other  analogies  which  cxift  betweea  them. 
They  are  both  oiigiaaUy  excited  into  aAioa  by  irritations,  botlv 
aA  aeasly  in  the  fame  quantity  of  timet  ve  alike  ftreogthened 
ar  fatigaed  by  «iertioa»  ace  abke  paia&t  if  eadlsd  in^  adiaa 

when 
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vben  thef  are  In  an  inflamed  ftatef  are  alike  liable  td  paralyfis^^ 
and  to  the  tor^  of  old  age* 

II.  Of  spectra  f&om  defect  of  sensibility* 

Tie  retina  is  not  fo  eafily  eddied  into  a^km  by  kfs  irrkatidn  efier 
having  been  lately  fnbjefhd  to  greater* 

1 .  When  any  one  pafles  firom  the  bright  day-li^t  into  a  daik*- 
ened  room»  the  irifes  of  hi«  eyes  expand  theo^ves  to  their  ut- 
lipft  extent  in  a  few  feconds  of  time;  but  it  is  very  long  before- 
the  optic  nervei  after  having  been  ftimulaled  by  the  greater  l^fat 
of  the  day,  becomes  fenfible  of  the  le&  degree  of  it  ia  die  room  i 
and,  if  the  room  is  not  too  obfcure,  the  irifes  will  again  contraft 
tbemfelves  in  fome  degree,  as  the  fenfibility  of  die  retina  returns* 

2.  Place  about  half  an  inch  fquare  of  white  paper  on  a  blad: 
hat,  and  looking  ileadily  on  the  centre  of  it  for  a  minute^  remove 
your  eyes  to  a  (heet  of  white  paper ;  and  after  a  feccmd  or  two 
a  dark  £quare  will  be  feen  on  the  white  paper,  which  will  coiii>- 
tinue  fome  time.  A  fimiiar  dark  fquare  will  be  ieica  in  the 
clofed  eye,  if  light  be  admitted  through  the  eyelids. 

So  after  looking  at  any  luminous  obje^  of  a  fmall  (ize,  as  at 
the  fun,  for  a  (hort  time,  fo  as  not  much  to  fatigue  the  eyes, 
this  part  of  the  retina  becomes  leis  fennUe  to  fmaller  quantities 
of  light ;  hence,  when  the  eyes  are  turned  on  other  iefs  lumi* 
nous  parts  of  the  (ky,  a  dark  fpot  is  feen  refembling  the  fli24>e  of 
the  fun,  or  other  Iimiinous  objeA  which  we  laft  beheld.  This 
is  the  fource  of  one  kind  of  the  dark-coloured  mt^  voliUmtes. 
If  this  dark  fpot  lies  above  the  centre  of  the  eye,  we  turn  our  eyes 
that  way,  expelling  to  bring  it  into  the  centre  of  the  eye,  that  we 
may  view  it  more  diftinAly  *,  and  in  this  cafe  the  dark  fpe£brum 
feems  to  move  upwards.  If  .the  dark  fpeftirum  is  found  beneath 
the  centre  of  the  eye,  we  purfue  it  from  the  fame  motive,  and  it 
feems  to  move  downwards.  This  has  given  rife  to  various 
conje£tures  of  fomething  floating  in  the  aqueous  humours  of 
the  eyes ;  but  whoever,  in  attending  to  thefe  fpots,  keeps  his 
eyes  unmoved  by  looking  fteadily  at  the  comer  of  a  cloud,  at 
the  fame  time  that  he  obferves  the  dark  (jpedlra,  will  be  thor- 
oMghly  convinced,  tliat  they  have  no  motion  but  what  is  given 
to  them  by  the  movement  of  our  eyes  in  purfuit  of  them.  Some- 
times the  form  of  the  fpeftrum,  when  it  has  been  received  from 
a  circular  luminous  body,  will  become  oblong  \  and  fometimes 
it  will  be  divided  into  two  circular  fpefbra,  which  is  not^wing 
to  our  changing  the  aasle  made  by  the  two  optic  axifes,  accord- 
ing to  the  diAance  «f  a»e  clouds  or  other  bodies  to  whiph  the 

fpeftrum 
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fpe^hum  is  fuppofed  to  be  contiguous!  but  to  odier  caiifes  men^ 
tioned  in  No.  X.  3.  of  this  feflion.  Hie  apparent  fize  of  it 
will  alfo  be  variable  according  to  its  fuppofed  diftance. 

As  thefe  fpe^a  arc  more  eafilj  obfcrvable  when  our  eyes  are 
a  little  weakened  by  fatigue,  it  has  frequently  happened,  that  peo- 
ple of  delicate  conftitutions  have  been  much  alarmed  at  them^ 
learing  a  beginning  decay  of  their  fight»  and  have  thence  fallen 
into  the  hands  of  ignorant  oculilts ;  but  I  believe  they  never  are 
a  prelude  to  any  odier  difeafe  of  the  eye,  and  that  it  is  from 
habit  alone,  and  our  want  of  attention  to  them,  that  we  do  not 
fee  them  on  aU  objeds  everv  hour  of  our  lives.  But  as  the 
nerves  of  very  weak  people  lofe  their  fenfibility,  in  the  fame 
manner  as  their  mtUcles  lofe  their  a£Hvity,  by  a  fmall  time  of 
escertton,  it  frequently  happens,  that  fick^people  in  the  extreme 
debility  of  fevers  are  perpetually  employed  in  picking  fome- 
thing  from  the  bed-ck>thes,  occafioned  by  their  miftaking  the 
appearance  of  thefe  imi/S*^  voStantes  in  their  eyes.  Benvenuto 
Cdini,  an  Italian  artift,  a  man  of  ftrong  abilities,  relates,  that 
having  pafled  the  whol«  night  on  a  diftant  mountain  with  fome 
companions  and  a  conjurer,  and  performed  many  ceremonies  to 
faife  the  devil,  on  their  return  in  the  morning  to  Rome,  and 
loddng  up  when  the  fun  began  to  rife,  they  faw  numerous  dev- 
ils run  on  die  tops  of  the  houfes,  as  they  pafled  along ;  fo  much 
were  the  fpe^^  of  their  weakened  eyes  magnified  by  fear,  and 
made  fubfervient  to  the  purpofes  of  fraud  or  fuperftidon.  (Life 
ofBen.  CeMni.) 

3.  Place  a  fqu^re  inch  of  white  paper  on  a  large  piece  of 
ftraw-cdoured  filk ;  look  fteadily  fometime  on  the  white  paper, 
and  then  move  the  centre  of  your  eyes  on  the  (ilk,  and  a  fpec- 
trum  of  die  form  of  the  paper  will  appear  on  the  filk,  of  a  deqv 
er  yellow  than  the  odier  part  of  it :  for  the  central  part  of  the 
retina,  having  been  fome  time  expofed  to  the  flimulus  of  a  greater 
quantity  of  white  light,  b  become  lefs  fenfiUe  to  a  fmaller  quan- 
tity of  i^  and  therefore  fees  only  the  yellow  rays  in  that  part  of 
die  ftiaw-colourcd  filk. 

Pads  .fimilar  to  thefe  are  obfcrvable  in  other  parts  of  our 
fyftem :  dius,  if  one  hand  be  made  warm,  and  the  odier  expofed 
to  the  c<dd,  and  then  both  of  them  immerfed  in  fubtepid  water, 
die  water  is  perceived  warm  to  one  haivl}  and  cold  to  the  other } 
and  we  are  not  able  to  hear  weak  founds  for  fome  rime  after  we 
have  been  expofed  to  bud  ones ;  and  we  feel  a  chillinefs  on  com- 
ing into  an  atmofphere  of  temperate  warmth,  after  having  been 
fome  time  confined  in  a  very  warm  room  :  and  hence  the  ftom- 
ach,  and  other  organs  of  digeftion,  of  thofc  who  have  been  ha- 
bituated to  the  greater  ftimulus  of  fpirituous  liquor,  are  not  ex- 
cited 
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cited  iht<d  fhrir  dut  tAtoti'by^dv&feft'ftimiiltts  of  leommofiftoi 
alone ;  of  whk*h  flie  bnmedtttte  coiffisqoenct  itlndti^ftioii  wnA 

ne-refhta  is  tnmre  edfih^  mdudhrto  aBk^  Sy  greatwinfiMhn  nfn^ 
haviftgb&nktilyJiihfefMtoUfs. 

1.  If  the  eyes  arc  clofed)  and  covered  pcrfoAly  irtA  a%*t, 
for  a  tnintmj  or  two,  in  a  brfght  toy  \  oa  wmcMring  ^kst  hat  a 
red  or  crimfon  bght  is  feen  through^he  e^dids^  f  n  this  ex:^- 
hnent  the  rctint,  sifter  being  fomc  time  kept  in»Ae  dark)  bectitoea 
fo  fcnfible  to  a  fmall  quantity  of  light,  as  to  perceive  dHHn^Hy 
the  greater  quantSty  of  red  rays  than  of  others  which  pair  throii^ 
Ac  eyelids.  A  fimiht  cokmwd  Kght  is  feeH  to  prie  through  &t 
riges  of  the  itng^s>  #ken  the  optohand  is  oppofed  to  the  flame 
^a  candle* 

2.  HF  you  look  "for  fome  mhiutes  AsdodUy  bft  a  window  in  the 
Veghming  of  the  ^evenftng  tIrtHght,  or  in  a  dark  day,  and  then 
more  your  eyes  a  Httle,  fo  that  A6fc  paits  of  tke^tina^  ott 
which  fhe  d^^  'frame-work  of  the  wihdow  was  delhiQated,  9sa^ 
txsWhW  on  the  glafe  paift  of  it,  tt»ny  himhtiMis  Hne^,  iiepr&- 
Ifetiting  Ae  frartnfe*workj  will  appwrto  Vft  acmfsilie'glafe^anes : 
for  thofe  parts  ^  the  retina,  if^hich  wtit  beftftre  lettft^makfed 
by  the  dark  frame- work,  arc  now  more  fcnfible  to  light  than  the 
other  parts  of  the  retina  Vfhi^h  were  ^crpofed  to  the  more  la- 
ininous  parts  of  the  window. 

3.  Make  with  ink  on  white  paper  ^Tery'Wacfc%)t,  Abocrt 
half  an  inch  in  diameter,  wilh  U  liiil  abouk  an  inch  in  4ehgth,1b 
as  to  tepnifefit  a  tadpole,  as  in  plttte  2,  at  Sed.  HI*  B.'J^. ;  look 
ftCadily'foT  a  minuve  dhthis  ipot,  ;»id,  on  mdting  the^  a  lit* 
He,  the  figute  of  the  tadpole  will  be  feen  Ott  the  ifrbite^rt  iftf 
the  paper,  which  figure  pi  the  tadpole  will  appeaar  mher  or 
more  luminous  than  the  other  parts  of  die  ^hltepapiar  ;  for  ii^ 
part  of  the  retina  on  whl<ih  the  tadpole  was  dtlineat6d»  is  now 
more  fenfflrfe  to  light  than  the  other  pArts  ofit,  wfaieh  Weteox- 
pofed  to  the  White  papct.  This  experiment  is  mentioned  by 
Dr.  Irwin,  but  is  n6t  by  him  afcribed  to  the  true  cadci^amdy^ 
the  greater  fenfibility  ot  that  part  Of  the  retina  M^hich  has  been 
cxpofed  to  the  Hack  fpot,  than  of  the  Other  parts  which  had  re- 
ceived the  whke  field  of  paper,  which  is  put  bcyOnd  a  doubt  by 
the  next  experiment.  J 

4.  On  clofing  the  eyes  after  viewing  die  bbdc  fpot  on  the 
white  paper,  as  in  the  foregoing  experiment^  a  red  %bt  is  ieen 

of 
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of  the  fonn  of  the  \Azck  fpot :  for  that  part  of  the  retina,  on  which 
the  black  fpot  was  deUneated,  being  now  more  fendble  to  light 
than  the  oAcr  parts  of  it,  which  were  e:^pofed  to  the  white  pa- 
per, is  capable  of  perceiving  the  red  ravs  which  penetrate  the 
eyelids.  If  this  experiment  be  made  bj  the  light  of  a  tallow 
candle,  the  fpot  will  be  yellow  inftead  01  red  5  for  tallow  can^ 
dies  abound  much  with  yellow  light,  which  pafles  in  greater 
quantity  and  force  through  the  eyelids  than  blue  light ;  hence 
the  difficulty  of  diftinguifhing  blue  and  green  by  this  kind  of 
candle  light.  The  colour  of  the  fpeSrum  may  poffibly  vary  in 
the  daylight,  according  to  the  different  eolour  of  the  meridian 
or  the  morning  or  evening  light. 

M.  Beguelin,  in  the  Berlin  Memolres,  V.  IL  1771,  obferves, 
that  when  he  held  a  book  fo  that  the  fun  ihone  upon  his  half- 
clofed  eyelids,  the  black  letters,  ^tbich  he  had  long  infpedled, 
became  red,  which  muft  have  been  thus  occafioned.  Thofe 
parts  of  the  retina  which  had  received  for  fome  time  the  black 
letters,  were  fo  much  more  fenCble  than  thofe  parts  which  had 
been  oppofed  to  the  white  paper,  that  to  the  former  the  red 
light,  which  pafled  through  the  evelids,  was  perceptible.  There 
is  a  fimilar  ftory  told,  I  think,  m  M.  de  Voltaire's  Hiftorical 
Works,  of  a  Duke  of  Tufcany,  who  was  playing  at  dice  with 
the  general  of  a  foreign  army,  and,  believing  he  faw  bloody 
fpots  upon  the  dice,  portended  dreadful  events,  and  retired  in 
conf ufion.  The  obferver,  after  looking  for  a  minute  on '  the 
black  fpots  of  a  die,  and  carelefsly  doling  his  eyes,  on  a  bright 
day,  would  fee  the  image  of  a  die  with  red  fpots  upon  it,  as 
above  explained. 

5.  On  emerging  from  a  dark  cavern,  where  we  have  lotig 
continued,  the  light  of  a  bright  day  becomes  intolerable  to  the 
eve  for  a  confiderable  time,  owing  to  the  excefs  of  fenfibility  ex- 
ifting  in  the  eye,  after  having  been  long  expofed  to  little  or  no 
ftimulus.  This  occafions  us  immediately  to  contrail  the  iris  to 
its  (malleft  aperture,  which  becomes  again  gradually  dilated,  as 
the  retina  becomes  accuftomed  to  the  greater  ftimulus  of  the 
daylight. 

The  twinkling  of  a  bright  ftar,  or  of  a  diftant  candle  in  the 
night,  is  perhaps  owing  to  the  fame  caufe.  While  we  continue 
to  look  upon  thefe  luminous  objefts,  their  central  parts  gradu- 
ally appear  paler,  owing  to  the  decreafing  fenfibility  of  the  part 
of  the  retina  expofed  to  their  light  5  whilft,  at  the  fame  time, 
by  the  unfteadinefs  of  the  eye,  the  edges  of  them  are  perpetually 
I  falling  on  parts  of  the  retina  that  were  juft  before  expofed  to 
the  darknefs  of  the  night,  and  therefore  tenfold  more  fenfible  to 
light  than  the  part  on  wfiich  the  ftar  or  candle  had  been  for 
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fome  time  delineated.  This  pains  the  eye  in  a  Ihniiar  manner 
as  when  we  come  fuddenly  from  a  dark  room  into  bright  day- 
light, and  gives  the  appearance  of  bright  fcintillations.  Hence 
the  ftars  twiilkle  mofl  when  the  night  is  darkeft,  and  do  not 
twinkle  through  telefcopes,  as  obferved  by  Mufchenbrocck ;  and 
it  will  afterwards  be  feen  why  this  twinkling  is  fometimes  of 
different  colours  when  the  objeft  is  very  bright,  as  Mr.  Mclvill 
obferved  in  looking  at  Sirius.  For  the  opinions  of  others  on 
this  fubjcft,  fee  Dr.  Prieftley*s  valuable  Hiftory  erf  Light  and 
Colours,  p.  494. 

Many  fafts  oifervable  in  the  animal  fyftcm  are  fimilar  to 
thefe  ;  as  the  hot  glow  occafioned  by  the  ufual  warmth  of  the 
air,  or  our  clothes,  on  coming  out  of  a  cold  bath ;  the  pain  of 
the  fingers  on  approaching  tfec  fire  after  having  handled  fiiow  ; 
and  the  inflamed  heels  frbm  walking  in  fnow.  Hence  thofc 
who  liave  been  cxpofed  to  much  cold  have  died  on  being  brought 
to  a  fire,  or  their  limbs  have  become  fo  much  inflamed  as  to 
mortify.  Hence  much  food  or  wine  given  fuddfenly  to  thofc 
who  have  almoft  periflicd  by  hunger  has  deftroyed  tnem  ;  for 
all  the  organs  of  the  famiflied  body  are  now  become  fo  much 
more  irritable  to  the  ftimtdus  of  food'  and  wine,  which  they 
have  long  been  deprived  of,  that  inflammation  is  excited,  which 
terminates  in  gangrene  or  fever. 

IV.  Of  direct  ocular  spectra. 

jf  quantity  of  Jimulus  fomewhat  greater  than  natural  excites  the 
retina  into  fpafim£c  oBion^  which  ceafes  in  afewfeconds. 

A  certain  duration  and  energy  of  the  ftimulus  of  light 
and  colours  excites  the  perfeft  aftion  of  the  retina  in  vifion  ; 
for  very  quick  motions  arc  imperceptible  to  us,  as  well  as  very 
flow  ones,  as  the  whirling  of  a  top,  or  the  fliadow  on  a  fun-dial. 
So  perfeft  darkiiefs  does  not  affeft  the  eye  at  all  5  and  exceib 
of  light  produces  pain,  not  vifion. 

1.  When  a  fire-coal  is  whirled  round  in  the  dark,  a  lucid  cir- 
cle remains  a  confiderable  time  in  the  eye  ;  and  that  with  fo 
much  vivacity  of  light,  that  it  is  miftaken  for  a  continuance  of 
the  irritation  of  the  objeft.  In  the  fame  manner,  when  a  fiery 
meteor  flioots  acrofs  the  night,  it  appears  to  leave  a  long  lucid 
train  behind  it,  part  of  which,  and  perhaps  fometimes  the  whole, 
is  owing  to  the  continuance  of  the  aAion  of  the  retina 'after g 
having  been  thus  vividly  excited.  This  is  beautifully  illuftratedl 
by  the  following  experiment :  fix  a  paper  fail,  three  or  four 
inches  in  diameter,  and  made  like  that  of  a  fmoke  jack,in  a  tube 
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of  pafteboard ;  on  looking  through  the  tube  at  a  diftant  prof- 
pe5,  fome  dii^^inted  parts  of  it  will  be  feen  through  the  nar- 
row intervals  between  the  fails  5  but  as  the  fly  begins  to  revolve, 
thefe  intervals  appear  larger ;  and  when  it  revolves  quicker,  the 
whole  profpeft  is  feen  quite  as  diftinft  as  if  nothing  intervened^ 
though  lefs  luminous. 

2.  Look  through  a  dark  tube,  about  half  a  yard  long,  at  the 
area  of  a  yellow  circle  of  half  aa  injch  diameter,  lying  upon  a 
blue  area  of  double  that  diameter,  for  half  a  minute  ;  and  on 
clofing  your  eyes  the  colours  of  the  fpeftrum  will  appear  fimilar 
to  the  two  areas,  as  in  fig.  3. ;  but  if  the  eye  is  kept  too  long 
upon  them,  the  colours  of  the  fpeftrum  will  be  the  reverfe  of 
thofe  upon  the  paper,  that  is,  die  iuternal  circle  will  become 
blue,  and  the  external  area  yellow  j  hence  fome  attention  is  re- 
quired in  making  this  experiment. 

3.  Place  the  bright  flame  of  a  fpermaccti  candle  before  a  black 
obje£fc  in  the  night ;  look  fteadily  at  it  for  a  Oiort  time,  till  it  is 
obferved  to  become  fomewhat  paler ;  and  on  clofing  the  eyes, 
and  covering  them  carefully,  but  not  fo  as  to  comprefs  them,  the 
image  of  die  blazing  candle  will  condnue  diftin£tly  to  be  vifible. 

Look  fteadily,  for  a  fhort  dme,  at  a  window  in  a  dark  day,  as 
in  Exp.  2.  Sea.  III.  and  then  clofing  your  eyes,  and  covering 
them  with  vour  hands,  an  exaft  delineadon  of  the  window  re- 
mains for  lome  time  vifible  in  the  eye.  This  experiment  re- 
quires a  little  pra£lice  to  make  it  fucceed  well  ;  fince,  if  the 
eyes  are  fadgued  by  looking  too  long  on  the  window,  or  the  day 
be  too  bright,  the  luminous  parts  of  the  window  will  appear 
dark  in  the  fpcftrum,  and  the  dark  parts  of  the  frame-work  will' 
appear  luminous,  as  in  Exp.  a.  Se£t.  III.  And  it  is  even  diffi- 
cult for  many,  who  firft  try  this  experiment,  to  perceive  the 
fp^rum  at  all ;  for  any  hurry  of  mind,  or  even  too  great  attcn- 
tionto  the  fpc£lrum  itfelf,  will  difappoint  them,  dlT  they  have 
had  a  litde  experience  in  attending  to  fuch  fmall  fenfations. 

The  ^e£lra  dcfcribed  in  this  feftion,  termed  diredk  ocular 
fpe£tra,  are  produced  without  much  fatigue  of  the  eye  ;  the  ir- 
ritation of  the  luminous  objefl  being  foon  withdrawn,  or  its 
quantity  of  light  being  not  fo  great  as  to  produce  any  degree  of 
uneafinefs  in  the  organ  of  vifion ;  which  diftinguiihes  them 
from  the  next  clafs  of  ocular  (peftra,  which  are  the  confequence 
of  fadgae.  Thefe  direft  fpedlra  are  bcft  obferved  in  fuch  cir- 
cumftances  diat  no  light,  but  what  comes  from  the  objeiSi,  can 
faU  upon  the  eye  ;  as  in  looking  through  a  tube,  of  half  a  yard 
I  long,  and  an  inch  wide,  at  a  yellow  paper  on  the  fide  of  a  room, 
the  dire£t  fpedrum  was  eafily  produced  on  clofing  the  eye  widi- 
out  taking  it  from  the  tube  5  but  if  the  lateral  light  is  admitted 
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through  the  .cydids,  or  by  throwing  the  fpe£faiun  on  white 

!)aper,  it  becomes  a  reverfe  fpe£lruni|  as  will  be  explained  be- 
ow. 

The  other  fenfes  alfo  retain  for  a  time  the  impreflions  that 
have  been  made  upon  them,  or  the  actions  they  hzvc  been  ex- 
cited into.  So  if  a  hard  body  is  prefled  upon  the  palm  of  the 
hand,  as  is  praflifed  in  tricks  of  legerdemain,  it  is  not  eafy  to 
diftinguith  for  a  few  feconds  whether  it  rei^nains  or  is  removed  ; 
and  taftes  coi^tinu^  long  to  exift  vividly  in  the  mouth,  as  the 
fmoke  of  tobacco,  or  the  tafte  of  gentian,  after  the  fapid  mate- 
rial is  withdrawn. 

y.  ^  quantity  of  JHmulus  fomevjhat  greater  than  the  loft  mentioned 
excites  the  retina  into  fpajmodic  oBion^  which  ceafes  and  recurs 
qltemately 

1.  On  looking  for  a  time  on  the  fetting  fun,  fo  as  not  great- 
ly to  fatigue  the  fight,  a  yellow  fpeArum  is  feen  when  the  eyes 
are  clofed  and  covered,  \diich  continues  for  a  time,  and  then 
difappears  and  recurs  repeatedly  before  it  entirely  vaniflies. 
This  yellow  fpeftrum  of  the  fun  when  the  eyelids  arc  opened 
becomes  blue  ;  and  if  it  is  made  to  fall  on  the  green  grafs,  or  on 
other  coloured  obje£ls,  it  varies  its  own  colour  by  z$i  intermix- 
ture of  theirs,  as  will  be  explained  in  another  place. 

2.  Place  a  lighted  fpermaceti  candle  in  the  night  about  one 
foot  from  your  eye,  and  look  fteadily  on  the  centre  df  the  flame, 
tin  your  eye  becomes  much  more  fatigued  that  in  Sed.  IV. 
Exp.  3.  \  and  •n  dofing  jour  eyes  a  reddi(h  fpe£brum  will  be 
perceived,  which  will  ceale  and  return  alternately. 

The  a^ion  of  vomiting  in  like  manner  ceafes,  and  is  renew- 
ed by  intervals,  although  the  emetic  drug  is  thrown  up  withUhe 
firft  efibrt ;  fo  after-pains  continue  fome  time  after  parturition } 
and  the  alternate  pulfations  of  the  heart  of  a  viper  are  renew- 
ed fof  fopie  time  after  it  is  cleared  from  its  blood.  . 

VI.  Of  revekse  ocular  spectra. 

^Pie  retina^  after  having  been  excited  into  aSHon  by  aJUmulus  forne^ 
what  great^  than  the  lafi  mentioned^  falls  into  oppofite  fpafmodic 
f^ion* 

The  anions  of  evcrv  part  of  animal  bodies  may  be  advanta- 

gcoufly  compared  witn  each  other.    This  drift  analogy  <:on- 

tributes  much  to  thp  inveftigation  of  truth  j  while  thofe  loofer 

.  ^alogies,  which  compare  the  phenomena  ai  animal  life  with 

thofe 
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thofe  of  chcmiftry  or  mechanics,  only  ferve  to  miflcad  our  in- 
quiries. 

When  any  of  our  larger  niufclcs  have  been  in  long  or  in  violent 
^GdoUy  and  their  antagonifts  have  been  at  the  fame  time  extend- 
ed, as  foon  as  the  aftion  of  the  former  ceafes,  the  limb  is  ftretch- 
cd  the  contrary  way  for  our  eafe,  and  a  pandiculation  or  yawn- 
ing takes  place. 

By  the  following  obfervations  it  appears,  that  a  fimilar  dr- 
cumftance  obtains  in  the  organ  of  vifion  ;  after  it  has  been  fa- 
tigued by  one  kind  of  a£lion,  it  fpontancoufly  falls  into  the  op-, 
pofitc  kind. 

1.  place  a  piece  of  coloured  filk,  about  an  inch  in  diameter, 
on  a  fhcet  of  white  paper,  about  half  a  yard  from  your  eyes  5 
look  fteadily  upon  it  for  a  minute  ;  then  remove  your  eyes  up- 
on another  part  of  the  white  paper,  and  a  fpeftrum  will  be  feen 
of  the  form  of  the  filk  thus  infpedled,  but  of  a  colour  oppofite 
to  it.  A  fpeftrum  nearly  fimilar  will  appear  if  the  eyes  are 
clofed,  and  the  eyelids  (haded  by  approaching  the  hand  near 
them,  fo  as  to  permit  fome,  but  to  prevent  too  much  light  fall- 
ing on  them. 

Red  filk  produced  a  green  fpeftrum. 

Green  produced  a  red  one. 

Orange  produced  blue. 

Blue  produced  orange. 

Yellow  produced  violet. 

Violet  produced  yellow. 
That  in  thefe  experiments  the  colours  of  the  fpe£lra  are  the 
reverfe  of  the  colours  which  occafioned  them,  may  be  feen  by 
examining  the  third  figure  in*Sir  Ifaac  Newton's  Optics,  L.  II. 
p.  I.  where  thofe  thin  laminae  of  air,  which  reflefled  yellow, 
tranfmitted  violet ;  thofe  which  refleded  red,  tranfmitted  a  blue 
green ;  and  fo  of  the  reft,  agreeing  with  the  experiments  above 
related. 

2.  Thefe  reverfe  fpe£fara  are  fimilar  to  a  colour,  formed  by  a 
combination  of  all  the  primary  colours  except  that  with  which 
the  eye  has  been  fatigued  in  making  the  experiment :  thus  the 
reverfe  fpe£farum  of  red  muft  be  fuch  a  green  as  would  be  pro- 
duced by  a  combination  of  all  the  other  prifmatic  colours.  To 
evince  this  faft  the  following  fatisfai^ory  experiment  was  made. 
The  prifmatic  colours  were  laid  on  a  circular  pafteboard  wheel, 
about  four  inches  in  diameter,  in  the  proportions  defcribed  in 

i  Dr.  Prieftley*s  hiftory  of  Light  and  Colours,  pi.  12.  fig.  83.  ex- 
'  cept  that  the  red  compartment  was  entirely  left  out,  and  the 

others  proportionably  extended  fo  as  to  complete  the  circle. 

Then,  a^  the  orange  is  a  mixture  of  red  and  ydlow,  and  as  the 

violet 
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violet  i$  a  mixture  of  red  and  indigo^  it  became  oeceflarjc  to  put 
yellow  on  the  wheel  indead  of  orange,  and  indigo  inftead  of  vi- 
oIet>  that  the  experiment  might  more  exa£Uy  quadrate  with  the 
theory  it  was  defignedtd  eftabliOi  or  confute  ;  becaufe  in  gaii}- 
ing  a  green  fpeArum  from  a  red  obje£t,  the  eye  is  fuppofed  to' 
have  become  infenfible  to  red  light.  This  wheel,  by  means  of 
an  axis,  was  made  to  whirl  like  a  top  ;  and  on  its  beinfi^  put  ia! 
motion,  a  green  colour  was  produced,  correfponding  wiUi  great' 
exa£biefs  to  the  reverfe  fpectrum  of  red. 

J.  In  contemplating  any  one  of  thefe  reverfe  fpeflra  in  the 
clofed  and  covered  eye,  it  difappears  and  reappears  feveral  times 
fuccellively,  till  at  length  it  entirely  vaniflies,  like  the  dlre£fc 
fpefbra  in  Se£i.  V. ;  but  with  this  additional  circumftaace,  that 
when  the  fpeclrum  becomes  faint  or  evanefcent,  it  is  inftantly 
revived  by  removing  the  hand  from  before  the  eyelids,  fo  as  to 
admit  more  light :  becaufe  then  not  only  the  fatigued  part  of 
the  retina  is  inclined  fpontaneoufly  to  fall  into  motions  of  a 
contrary  diredion,  but  being  ftill  feniible  to  all  other  rays  of 
li^t,  except  that  with  which  it  was  lately  fatigued,  is  by  thefe 
rays  at  the  fame  time  ftimulated  into  thofe  motions  which  form 
the  reverie  fpeftrum. 

From  thefe  experiments  there  is  reafon  to  conclude,  that  the 
fatigued  part  of  the  retina  throws  itfelf  into  a  contrary  mode  of 
a£lion,  like  ofcitation  or  pandiculation,  as  foon  as  the  flimulus 
which  has  fatigued  it  is  withdrawn ;  and  that  it  ftill  remains 
ienfiblc,  that  is,  liable  to  be  excited  into  aAion  by  any  other  col- 
ours at  the  fame  time,  except  the  colour  with  which  it  has  been 
fatigued. 

VII.  The  riiina^  after  having  been  excited  into  aHion  by  aJHmulus 
fomewhat  greater  than  the  laft  mentioned^  falls  into  various  fuo 
cejftvejpafmodic  anions. 

I.  Ok  looking  at  the  meridian  fun  as  long  as  the  eyes  can 
well  bear  its  brightnefs,  the  di(k  firft  becomes  pale,^ith  a  lu- 
minous  crefcent,  which  feems  to  librate  from  one  edge  of  it  to 
the  other,  owing  to  tl;ic  unfteadinfefs  of  the  eye  ;  then  the  whole 
phafis  of  the  fun  becomes  blue,  furrounded  with  a  white  halo  \ 
and  on  clofmg  the  eyes,  and  covering  them  with  the  hands,  a 
yellow  fpeflrum  is  fcen,  which  in  a  little  time  changes  into  a 
blue  one. 

M.  de  la  Hire  obfervcd,  after  looking  at  the  bright  fun,  that 
the  impreflion  in  his  eye  firft  afiumed  a  yellow  appearance,  and   i 
then  green,  and  then  blue  j  and  wiflies  to  afcribe  thefe  appear- 
ances to  fome  aSis£Uon  of  the  nerves.    (Porterfield  on  the  £ye» 
Vol.  L  p.  343.)  2.  After 
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2.  After  looking  fteadOy  on  about  ail  inch  fquare  of  pink  filk, 
placed  on  white  paper,  in  a  bright  funfhine,  at  the  diftance  of 
a  foot  from  my  eyes,  and  clofing  and  covering  my  eye-lids,  the 
fpe£hum  of  the  filk  was  at  firft  a  dark  green,  and  the  fpeftrum 
of  the  white  paper  became  of  a  pink.  The  fpeflra  then  Ix^th 
difappeared ;  and  then  the  internal  fpe£trum  was  blue ;  and  then, 
after  a  fecond  difappearance,  became  yellow,  and  laftly  pink^ 
whilft  the  fpe£lrum  of  the  field  varied  into  red  and  green. 

Thefe  fucceffions  of  difierent  coloured  fpc£hra  were  not  e3ca£l- 
ly  the  fame  m  the  difierent  experiments,  though  obferved,  as 
near  as  could  be,  with  the  fame  quantity  of  light  and  other  fim- 
ilar  circumftances ;  owing,  I  fuppofe,  to  trying  too  many  exper- 
iments at  a  time ;  fo  that  the  eye  was  not  quite  free  from  the 
Ipeftraof  the  colours  which  wereprevioufly  attended  to. 

The  alternate  exertions  of  the  retina  in  the  preceding  feftion 
refembled  the  ofcitation  or  pandiculation  of  the  mufcles,  as  they 
were  performed  in  dirediions  contrary  to  each  other,  and  were 
the  confequence  of  fatigue  rather  than  of  pain.  And  in  this  diey 
difier  from  the  fucceflive  diflimilar  exertions  of  the  retina,  men* 
tioned  in  this  fe£lion,  which  refemble  in  miniature  the  more 
violent  agitations  of  the  limbs  in  convulHve  difeafes,  as  epilepfy^ 
chorea  S.  Viti,  and  opifthotonos  ;  all  which  difeafes  are  perhaps, 
at  firft,  the  confequence  of  pain,  and  have  their  periods  after* 
wards  eftablifhed  by  habit, 

Vni.  The  retina,  after  having  been  excited  into  oEfion  Ij  a  Jiimulus 
fomenvhat  greater  than  the  lajl  mentioned^  falls  iftfo  a  fixed  J^af- 
modic  oniony  which  continues  for fome  day. 

I,  After  having  looked  long  at  the  meridian  fun,  in  making 
fome  of  the  preceding  experiments,  till  the  diflc  faded  into  a 
pale  blue,  I  frequently  obferved  a  bright  blue  fpeftrum  of  the 
fun  on  other  obje£ts  all  the  next  and  the  fucceeding  day,  which 
conftantly  occurred  when  I  attended  to  it,  and  frequently  when 
I  did  not  previoufiy  attend  to  it.  When  I  clofed  and  covered 
my  eyes,  this  appeared  of  a  dull  yellow ;  and  at  other  times  mix- 
ed with  the  colours  of  other  objcfts  on  which  it  was  thrown. 
It  may  be  imagined,  that  this  part  of  the  retina  was  become  in- 
fcnCble  to  white  light,  and  thence  a  bluiffi  fpeftrum  became  vif- 
ible  on  all  lumi^nous  objefts ;  butasa  yellowifli  fpeftrum  was  alfo 
feen  in  the  clofed  and  covered  eye,  there  can  remain  no  doubt 
of  this  being  the  fpeftrum  of  the  fun,  A  fimilar  appearance 
was  obferved  by  M.  ^pinus,  which  he  acknowledges  he  could 
give  no  account  of.     (Nov,  Com.  Petrop.  V.  10.  p.  2.  and  6.) 

The  locked  jaw,  and  fome  cataleptic  fpafms,  are  refembled  by 

this 
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this  phenomenon ;  and  from  hence  we  may  leam  the  danger  to 
the  eye  by  infpefting  very  luminous  objefts  too  long  a  time. 

ES-  jt  quantity  ofjlimulus  greater  than  the  preceding  induces  a  ttni'- 
porary  paralyfis  of  the  organ  of  vifion. 

1.  Place  a  circular  piece  of  bright  red  Glk,  about  half  an  inch 
in  diameter,  on  the  middle  of  a  (heet  of  white  paper ;  lay  them 
on  the  floor  in  a  bright  funfiiine,  and  ^xing  your  eyes  ileadily 
on  the  centre  of  the  red  circle,  for  three  or  four  minutes,  at  the 
diftance  of  four  or  fix  feet  from  the  objed,  the  red  fjk  will  grad- 
ludly  become  paler,  and  finally  ceafe  to  appear  red  at  all. 

a.  Similar  to  thcfc  are  many  other  animal  fa£ls  j  as  purges^ 
opiates,  and  even  poifons,  and  contagious  matter,  ceafe  to  ftim- 
ulate  our  fyftcm,  after  we  have  been  habituated  to  their  ufe.  So 
fome  people  fleep  undifturbed  by  a  clock,  or  even  by  a  forge 
hammer  m  their  neighbourhood :  and  not  only  continued  irrita- 
tions, but  violent  exertions  of  any  kind,  are  fucceeded  by  tempo- 
rary paralyfis.  The  arm  drops  down  after  violent  aftion,  and 
continues  for  a  time  ufelefs  \  and  it  is  probable,  that  thofe  who 
have  periftied  fuddenly  in  fwimming,  or  in  fcating  on  the  ice^ 
have  owed  their  deaths  to  the  paralyfis,  or  extreme  fatigu.e, 
which  fucceeds  every  violent  and  continued  exertion. 

X.  Miscellaneous  Remarks. 

There  were  fome  circumftances  occurred  in  making  thefe  ex- 
periments, which  were  liable  to  alter  the  refults  of  Aem,  and 
which  I  fliall  here  mention  for  the  afliftance  of  others,  who  may 
wilh  to  repeat  them. 

I.  OfdireB  and  inverfe  fptSlra  e\iftingat  the  fame  time;  ofrectpro- 
cal  diredl Jpeflra  ;  of  a  combination  of  direB  and  inverfe  JpeBra  $ 
of  a  fpedlral  halo  ;  rules  to pre^determine  the  colours  offpeQra*, 

a.  When  an  area,  about  fix  inthes  fquare,  of  bright  pink  In- 
dian paper,  had  been  viewed  on  an  area,  about  a  foot  fquare,  of 
white  writing  paper,  the  internal  fpeflrum  in  the  clofed  eye  was 
green,  being  the  reverfe  fpeftrum  of  the  pink  paper  •,  and  the 
external  fpeftrura  was  pink,  being  the  direft  fpeftrum  of  the 
pink  paper.  The  fame  circumftance  happened  when  the  inter- 
nal area  was  white,  and  external  one  pink  j  that  is,  the  internal 
fpcdrum  was  pink,  and  the  external  one  green.  All  the  fame  ( 
appearances  occuned  when  the  pink  paper  was  laid  on  a  black 
hat. 

h.  Wlien 


Sect.  XL.  lo.  i.    OCULAH  SPECTRA.  45? 

i.  When  fix  inches  fquare  of  deep  violet  poliflied  paper  were 
viewed  on  a  foot  fquare  of  white  writing  paper,  the  internal 
fpeftrum  was  yellow,'  being  the  reverfe  fpedrum  of  the  violet 
paper,  and  the  external  one  was  violet,  being  the  direft  fpe<flrum 
of  the  violet  paper. 

c.  When  fix  inches  fquare  of  pink  paper  were  viewed  on  a 
foot  fquare  of  blue  paper,  the  internal  fpeftrum  was  blue,  and 
the  external  fpeftrum  was  pink  ;  that  is,  Ae  internal  one  was 
the  direft  fpeftrum  of  the  external  objeft,  and  the  external  one 
was  the  dire£l  fpeftrum  of  the  internal  obje£l,  inftead  of  their 
being  each  the  reverfe  fpeftrum  of  the  objedts  they  belong- 
ed to. 

d.  When  fix  inches  fquare  of  blue  paper  were  viewed  on  a 
foot  fquare  of  yellow  paper,  the  interior  fpeftrum  became  a  bril- 
liant ydlow,  and  the  exterior  one  a  brilliant  blue.  The  vivaci- 
ty of  the  fpe£lra  was  owing  to  their  being  excited  both  by  the 
ftimulus  of  the  interior  and  exterior  objefts ;  fo  that  the  interi- 
or yellow  fpeflrum  was  both  the  reverfe  fpe£lrum  of  the  blue 
p^per,  and  the  direfl  one  of  the  yellow  paper ;  and  the  exteri- 
or blue  fpefirum  was  both  the  reverfe  fpeftnim  of  the  yellow 
paper,  and  the  direft  one  of  the  blue  paper. 

e.  When  the  internal  area  was  only  a  fquare  half-inch  of  red 
paper,  laid  on  a  fquare  foot  of  dark  violet  paper,  the  internal 
fpeftrum  was  green,  with  a  reddifli-blue  halo.  When  the  red 
internal  paper  was  two  inches  fquare,  the  internal  fpeftrum 
was  a  deeper  green,  and  the  external  one  redder.  When  the 
internal  paper  was  fix  inches  fquare,  the  fpedbrum  of  it  became 
blue,  and  the  fpcftrum  of  the  external  paper  was  red. 

f.  When  a  fquare  half-inch  of  blue  paper  was  laid  on  a  fix- 
inch  fquare  of  yellow  paper,  the  fpe£biim  of  the  central  paper 
in  the  clofed  eye  was  yellow,  incircled  with  a  blue  halo.  On 
looking  long  on  the  meridian  fun,  the  diflc  fades  into  a  pale  blue 
furrounded  with  a  whitifli  halo. 

Thefe  circumftances,  though  they  very  much  perplexed  the 
experiments  till  they  were  inveftigated,  admit  of  a  fatisfaftory 
explanation  ;  for  while  the  rays  from  the  bright  internal  objeft 
in  exp.  a,  fall  with  their  full  force  on  the  centre  of  the  retina, 
ami,  by  fatiguing  that  part  of  it,  induce  the  reverfe  fpefhrum, 
many  fcattered  rays,  from  the  fame  internal  pink  paper,  fall  on 
the  more  external  parts  of  the  retina,  but  not  in  fuch  quantity 
as  to  occafion  much  fatigue,  and  hence  induce  the  direft  fpec- 
tmm  of  the  pink  colour  in  thofe  parts  of  the  eye.  The  fame  re- 
verfe and  direft  fpe^ra  occur  from  the  violet  paper  in  exp.  b.  : 
and  in  exp.  c.  the  fcattered  rays  from  the  central  pink  paper 
produce  a  dire£i  ipei^um  of  this  colour  on  the  external  party 

Vol.  1.  Lxl  ^ 
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of  the  eye,  while  the  fcattered  rays  from  the  external  blue  paper 
produce  a  direfl:  fpc<9;rum  of  that  colour  on  the  central  part  of 
the  eye,  inftead  of  thefe  parts  of  the  retina  falling  reciprocally 
into  their  reverfe  fpeftra.  In  exp.  d,  the  colours  being  the  re- 
verfe  of  each  other,  the  fcattered  rays  from  the  exterior  object 
falling  on  the  central  parts  of  the  eye,  and  there  exciting  their 
diredl  fpefkrum,  at  the  fame  time  that  the  retina  was  excited  in- 
to a  reverfe  fpeftrum  by  the  central  objedl,  and  this  direft  and 
reverfe  fpeftrum  being  of  fimilar  colour,  the  fuperlor  brilliancy 
of  this  fpeftrum  was  produced.  In  exp.  e.  the  effefl  of  various 
quantttics  of  ftimulus  on  the  retina,  from  the  different  refpec- 
tive  fizes  of  the  internal  and. extern^  areas,  induced  a  fpeftrum 
of  the  internal  area  in  the  centre  of  the  eye,  combined  of  the 
reverfe  fpeftrum  of  that  internal  area  and  the  direft  one  of  the 
external  area,  in  various  fliades  of  colour,  from  a  pale  green  to 
a  deep  blue,  with  fimilar  changes  in  the  fpeftrum  of  the  exter- 
nal area.  For  the  fame  reafons,  when  an  internal  bright  objeft 
was  fmall,  as  in  exp.  /.  inftead  of  the  whole  of  the  fpeftrum  of 
the  external  obje£b  being  reverfe  to  the  colour  of  the  internal 
objeft,  only  a  kind  of  halo,  or  radiation  of  colour,  fimilar  to 
that  of  the  internal  objeft,  was  fpread  a  little  way  on  the  exter- 
nal fpeftrum.  For  this  intenial  blue  area  being  fo  fmall,  the 
fcattered  rays  from  it  extended  but  a  little  way  on  the  image  of 
the  external  area  of  yellow  paper,  and  could  therefore  produce 
only  a  blue  halo  round  the  yellow  fpeftrum  in  the  centre. 

If  any  one  fliould  fufpedl  that  tlie  fcattered  rays  from  the  ex- 
terior coloured  objeft  do  not  intermix  with  the  rays  from  the 
interior  coloured  objed:,  and  thus  affeft  the  central  part  of  the 
eye,  let  him  look  through  an  opaque  tube,  about  two  feet  in 
length,  and  an  inch  in  diameter,  at  a  coloured  wall  of  a  room 
with  one  eye,  and  with  the  other  eye  naked  ;  and  he  will  find, 
that  by  fliutting  out  the  lateral  light,  the  area  of  the  wall  feen 
through  a  tube  appears  as  if  illuminated  by  the  funfliine,  com- 
pared with  the  other  parts  of  it;  from  whence  arifes  the  ad- 
vantage of  looking  through  a  dark  tube  at  diflant  paintings. 
^  Hence  we  may  fafely  deduce  the  following  rules  to  deter- 
mine before-hand  the  colours  of  all  fpe£lra.  i.  The  dire£l 
fpe£brum  without  any  lateral  light  is  an  cvanefceut  reprcfenta- 
tien  of  its  objedl  in  the  unfatigued  eye.  a.  With  fome.  lateral 
light  it  becomes  of  a  colour  combined  of  the  HxtOt  fpeftrum 
of  the  central  objeft,  and  of  the  circumjacent  objedls,  in  pro- 
portion to  their  refpe£liVe  quantity  and  brilliancy.  3.  The  re- 
verfe fpe£trum  without  lateral  light  is  a  reprefentation  in  the 
fatigued  eye  of  the  form  of  its  objeclsi  witli  fuch  a  colour  as 
would  be  produced  by  all  the  primary  colours,  except  that  of  the 

objed. 
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objcA.  4.  with  lateral  light  the  colour  is  compounded  of  the 
reverie  fpe£hiim  of  the  central  objeft,  and  the  direS  fpeSrum 
of  the  circumjacent  objefts,  in  proportion  to  their  refpe<aive 
quantity  and  brilliancy. 

2.  Variation  and  vivacity  of  the  fpeBra  occafaned  by  actraneous 

lights 

The  reverfe  fpeflrum,  as  has  been  before  explained,  is  fimt- 
lar  to  a  colour,  formed  by  a  combination  of  all  the  primary 
colours,  except  that  with  which  rfie  eye  has  been  fatigued  in 
making  the  experiment ;  fo  the  reverfe  fpeftrum  of  red  is  fuch 
a  green  as  would  be  produced  by  a  combination  of  all  the  other 
prifmatic  colours.  Now  it  rnuft  be  obferved,  that  this  reverfe 
fpeftrum  of  red  is  therefore  the  direft  fpeclrum  of  a  combina- 
tion of  all  the  other  prifmatic  colours,  except  the  red  ;  whence, 
on  remofing  the  eye  from  apiece  of  red  filk  to  a  flieet  of  white 
paper,  the  green  fpeftrum  which  is  perceived,  may  either  be' 
called  the  reverfe  fpe£lrum  of  the  red  filk,  or  the  direft  fpec- 
uum  of  all  the  rays  from  the  white  paper,  except  the  red  j  for 
in  truth  it  is  both.  Hence  we  fee  the  reafon  why  it  is  not  eafy 
to  gain  a  dire£l  fpeflrum  of  any  coloured  objeck  in  the  day- 
time, where  there  is  much  lateral  light,  except  of  very  bright 
objefts,  as'  of  the  fetting  fun,  or  by  looking^through  an  opaque 
tube  \  becaufe  the  lateral  external  light  falling  alfo  on  the  cen- 
tral part  of  the  retina,  contributes  to  induce  the  reverfe  fpec- 
trum,  which  is  at  the  fame  time  the  direft  fpeftrum  of  that  lat- 
eral light,  deda£ling  only  the  colour  of  the  central  obje£t  which 
we  have  been  viewing.  And  for  the  fame  reafon,  it  is  difficult 
to  gain  the  reverfe  fpeftrum,  where  there  is  no  lateral  light  to 
contribute  to  its  formation.  Thus,  in  looking  through  an  opaque 
tube  on  a  yellow  wall,  and  clofing  my  eye,  without  admitting 
any  lateral  light,  the  fpeftra  were  all  at  firft  yellow  ;  but  at 
length  changed  into  blue.  And  on  looking  in  the  fame  man- 
ner on  red  paper,  I  did  at  length  get  a  green  fpe£lrum  j  but 
they  were  all  at  firft  red  ones :  and  the  fame  after  looking  at  a 
candle  in  the  night. 

The  reverfe  fpeftrura  was  formed  with  greater  facility  when 
the  eye  was  thrown  from  the  objeft  on  a  Iheet  of  white  paper, 
or  when  light  vsras  admitted  through  the  clofed  eyelids ;  becaufe 
not  only  the  fatigued  part  of  the  retina  was  inclined  fpontane- 
oufly  to  fall  into  motions  of  a  contrary  direction ;  but  being 
ftill  fcnfible  to  all  other  rays  of  light  except  that  with  which  it 
was  lately  fatigued,  was  by  thefe  rays  ftimulated  at  the  fame 
time  into  thofc  motions  which  form   the  reverfe  fpe6trum. 

Hence, 
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Hence,  when  the  reverie  fpefhitm  of  any  c<A>ur  became  ^at, 
it  was  wonderfully  revived  by  admitting  more  light  through  the 
eyelids,  by  removing^  the  band  from  before  them :  and  hence, 
on  covering  the  clofed  eyelids,  the  fpeflrum  would  often  ceafe 
for  a  time,  till  the  retina  became  fenfible  to  the  ftimulus  of  the 
fmaller  quantity  of  light,  and. then  it  recurred.  Nor  was  the 
fpe£lrum  only  changed  in  vivacity^  or  in  degree,  by  this  admif- 
iion  of  light  through  the  eyelids  ;  but  it  frequently  happened, 
after  having  viewed  bright  obje£ls,  that  the  fpe^rum  in  the 
clofed  and  covered  eve  was  changed  into  a  third  4^eArttm,  whea 
light  was  admitted  mrough  the  eyelids :  which  third  fpedhuok 
was  compofed  of  fuch  colours  as  could  pafs  through  die  eyelids^ 
except  tlK>fe  of  the  d>je£^.  Thus,  when  an  area  of  half  an  inch, 
diameter  of  pink  paper  was  viewed  on  a  Aeet  of  white  paper  ik 
the  funfhine,  the  fpeArum  widi  clofed  and  covered  eyes  was 
green  ;  but  on  removing  the  hands  from  before  the  clofed  eye* 
lids,  the  fpe£fcrum  became  yellow,  and  returned  inftandy  agaio. 
to  green,  as  often  as  the  hands  were  applied  to  cover  the  eye- 
lids, or  removed  from  them :  for  the  retina  being  now  infenfible 
to  red  light,  the  yellow  rays  paffing  through  the  eyelids  in  great* 
er  quantity  than  d)e  other  colours,  induced  a  yellow  fpe6xam  ; 
whereas  if  the  fpeArum  was  thrown  on  white  paper,  with  the. 
eyes  open,  it  became  only  a  lighter  green. 

Though  a  certain  quantity  of  light  fadUtatea  the  formation  o£ 
the  reverie  fpe£lrum,  a  greater  quantity  prevents  its  formation, 
as  the  more  powerful  ftimulus  excites  even  the  fatigued  parts  of^ 
the  eye  into  action  y  otherwife  we  fhould  fee  the  fpe&rum  d£ 
the  lad  viewed  ohjtdt  as  often  as  we  turn  our  eyes.  Hence 
the  reverfe  fpeSra  are  beft  fcen  by  gradually  approaching  the 
hand  near  the  clofed  eyelids  to  a  certain  diftance  only,  which 
muft  be  varied  with  the  brightnefs  of  the  day,  or  the  energy  oB 
the  fpe£lrum.  Add  to  this,  that  all  dark  fpedb'a,  as  black,  blue, 
or  green,  if  light  be  admitted  through  the  eyelids,  after  they 
have  been  feme  time  covered,  give  reddiih  fpcitra,  for  the  rea* 
fons  given  in  Seft.  IIL  Exp.  |. 

From  thefe  circumftanccs  of  the  extraneous  light  coinciding 
with  the  fpontaneous  efforts  of  the  fatigued  retina  to  produce  a. 
reverfe  fpc£brum,  as  was  obferved  before,  it  is  not  eafy  to  gain 
a  dire£l  fpeftrum,  except  of  objefts  brighter  than  the  ambient 
light ;  fuch  as  a  candle  in  the  night,  the  fetting  fun,  or  viewing 
a  bright  objeft  through  an  opaque  tube  ;  and  then  the  reverie 
fpedlrum  is  inftantancoufly  produced  by  the  admiifion  of  fomc 
external  light ;  and  is  as  inftantly  converted  again  to  the  direft 
fpeftrum  by  the  exclufion  of  it.  Thus,  on  looking  at  the  fct- 
fin^  fun,  on  clofing  the  eyes,  and  covering  them,  a  ycUow  (pec* 

trum 
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mun  is  feen,  which  ir  ^e  dive£fcfpe^unn  of  the  fetting  fun  r 
but  on  opening  the  eyes  on  the  flcy,  Ac  yeMow  fpeArum  is  im- 
medkitely  changed  into  a  bhie  one,  which  is  the  reverfe  fpec^* 
trum  of  the  yellow  fan,  or  the  direft  fpcftrum  of  the  blue  (kjr, 
or  a  combination  of  both.  And  this  16  again  transformed  into 
a  yeUow  one  on  ck>fing  the  eyes,  and  fo  i^ciprocally,  as  quick 
as  the  motions  of  the  openuig  and  clofing  eyehds.  Hence^ 
when  Mr.  MeWll  observed  the  fciwiitlatfons  of  the  ftar  Sirius  ta 
be  fomctime«  coloured,  Uiefe  werft  probably  the  direct  fpcftmar 
rf  the  blue  iky  on  the  parts  of  the  retina  fatigued  by  the  whiter 
K^  of  the  ftar-    (Hfl^  Phyfe:al  and  Literary;  p.  8 1.  V.  2.) 

When  a  ibreSt  fpeoTHn^  is  throncn  on  coIour«^  darker  than 
kCdf,  it  mixes  with  them  ;  a«  the  ydlow  fpetfb-um  of  the  feb* 
ting  fun^  thrown-  on  the^  green  grafs,  becomes  a  gr6tener  yellow. 
Bmt  whoi  a  diteft'  fpeftrum  is  thrown  on  colours  brighter  than 
itfetf,  it  become  inffi&ntty  changed  into  the  reverfe  fpeftrum, 
whidi  mixe^  widi  thofe  brighter  coiomrs.  So  the  yeHow  fpec-» 
trum  of  the  fetting  fun  thrown  on  the  luminous  fky  becomes 
blue,  and  changes  with  the  colour  or  brightness  of  the  clouds 
on  which  it  appears*  But  the  reverfe  fpefikrnm  mixes  with  ev^ 
ery  kind  of  colour  on  which  it  is  thrown,  whether  brighter  than 
kfelf  or  not :  thus  the  *everfc  fpeftrana,  obtained  by  viewing  a 
piece  of  yellow  filfc,  when  thrown  on  white  pa^er,  was  a  lucid 
bine  grwn  i  when  thrown  on  Mack  Ttirkey  leadier,  becomes  a 
deep  violet*  And  the  fpefkiom  of  bine  filk,  thrown  on  whitd 
paper,  was  a  light  yellow ;  on  bl^ckiilk  was  an  obfcure  orange*^ 
and  the  blue  /peftrum,  obtained  from  orange-cokmred  filfc, 
thrown  on  yellow,  became  a  green. 

•  In  thefe  cafes  the  retina  is  thrown  into  aftivity  or  fenfatioA 
by  the  Jlimulus  of  external  colours^  at  the  fame  time  that  it  con- 
linues  the  a£livxty  or  fenfation  which  forms  the  fpe<fVra ;  in  tlte 
feme  manner  as  the  prifmatic  colours,  painted  on  a  whirling 
top,  are  fecn  to  mix  together,  When  thefe  colours  of  external 
objeAs  are  brighter  tl^n  the  direct'  fpeAruhi  whkrh  is  throwtt 
upon  them,  they  change  it  into  the  reverfe  fpeftrum,  like  the 
admiffion  of  external  light  on  a  direct  fpedlrum,  as  explained 
above*  When  they  are  darker  than  the  direft  fpe6trum,  they 
mix  it,  their  weaker  ftimulus  being  infufRcient  to  induce  the  re- 
verfe fpeflrum. 

3.    Variation  of  fpeBra  in  nfpeB  to  number y  and  figure ^  and  rt^ 

mtffion. 

When  we  look  long  and  attentively  at  any  objeft,  the  eye  can- 
not always  be  kept  entirely  motionlcfs  5  hence,  on  infpefling  a 

circular 
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circular  area  of  red  filk  placed  on  white  paper,  a  lacid  crefcent 
or  edge  is  fcen  to  librate  on  one  fide  or  other  of  the  red  circle : 
for  the  exterior  parts  of  the  retina  fometimes  falling  on  the  edge 
of  the  central  (ilk,  and  fometimes  on  the  white  paper,  are  lels 
fatigued  with  red  light  than  the  central  part  of  the  retina,  which 
b  conftantly  expofed  to  it ;  and  therefore,  when  they  fall  on  the 
edge  of  the  red  filk,  they  perceive  it  more  vividly.  Afterwards, 
when  the  eye  becomes  fatigued,  a  green  *fpe£lnmi  in  the  form 
of  a  crefcent  is  feen  to  librate  on  one  fide  or  other  of  the  central 
circle,  as  by  the  unfleadinefs  of  the  eye  a  part  of  the  fatigued 
retina  falls  on  the  white  paper ;  and  as  by  the  increafing  fatigue 
of  the  eye  the  central  part  of  the  filk  appears  paler,  the  edge  on 
which  the  unfatigued  part  of  the  retina  occafionally  falls  wUl  ap- 
pear of  a  deeper  red  than  the  original  filk,  becaufe  it  is  com- 
pared with  the  pale  internal  part  of  it.  M.  de  Bufibn  in  mak- 
ing this  experiment  obferved,  that  the  red  edge  of  the  filk  was 
not  only  deeper  coloured  than  the  original  filk ;  but,  on  his  re- 
treating a  little  from  it,  it  became  oblong,  and  at  length  divided 
into  two,  which  muft  have  been  owing  to  his  obferving  it  either 
before  or  behind  the  point  of  interfe£lioQ  of  the  two  optic  az- 
ifes.  Thus,  if  a  pen  is  held  up  before  a  diitant  candle,  when 
we  look  intenfely  at  the  pen  two  candles  are  feen  behind  it ; 
when  we  look  intenfely  at  the  candle  two  pens  are  feen.  If 
the  fight  be  unfteady  at  the  time  of  beholding  the  fun,  even 
though  one  eye  only  be  ufed,  many  images  of  the  fun  will  ap- 
pear, or  luminous  lines,  when  the  eye  is  clofed.  And  as  fome 
parts  ot  thefe  wiU  be  more  vivid  than  others,  and  fome  parts  of 
them  will  be  produced  nearer  the  centre  of  the  eye  than  others, 
thefe  will  difappear  fooner  th^n  the  others  j  and  hence  the  num- 
ber and  (hape  of  thefe  fpef^ra  of  the  fun  will  continually  vary, 
as  long  at  they  exift.  The  caufe  of  fome  being  more  vivid  than 
others,  is  the  unileadinefs  of  the  eye  of  the  beholder,  fo  that 
fome  parts  of  the  retina  have  been  longer  expofed  to  the  fun- 
beams.  That  fome  parts  of  a  complicated  fpe£h*um  fade  and 
return  before  other  parts  of^it,  the  following  experiment  evinces. 
Draw  three  concentric  circles  ;  the  external  one  an  inch  and  a 
half  in  diameter,  the  middle  one  an  inch,  and  the  internal  one 
half  an  inch ;  colour  the  external  and  internal  areas  blue,  and 
the  remaining  one  yellow,  as  in  Fig.  4. ;  after  having  looked 
about  a  minute  on  the  centre  of  thefe  circles,  in  a  bright  light, 
the  fpetlrura  of  the  external  area  appears  firft  in  the  clofed  eye, 
then  the  middle  area,  and  laftly  the  central  one  j  and  then  the 
central  one  difappears,  and  the  others  in  inverted  order.  If  con- 
centric circles  of  more  coloui's  are  added,  it  produces  the  beau- 
tiful ever  changing  fpedlrum  in  Seft.  I.  Exp.  2. 

From 
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From  hence  it  would  feem,  that  the  centre  of  the  eye  produ- 
ces quicker  remiffions  of  fpeflra^  owing  perhaps  to  its  greater 
fenfibility  ;  that  is  to  its  more  energetic  exertions.  Thefe  re- 
miiBons  of  fpe£lra  bear  fome  analogy  to  the  tremors  of  the 
hands^  and  palpitations  of  the  hearty  of  weak  people  :  and  per- 
haps a  criterion  of  the  ftrength  of  any  mufcle  or  nerve  may  be 
taken  from  the  time  it  can  be  continued  in  exertion. 

4.    Variatim  •/  J^Bra  in  rej^B  to  brilliancy  ;  the  vifiUlity  of  the 
circulation  of  the  blood  in  the  eye. 

I.  The  meridian  or  evening  light  makes  a  difference  in  the 
colours  of  ^me  fpe£^ra  %  for  as  the  fun  defcends,  the  red  rays^ 
which  are  lefs  refrangible  by  the  convex  atmofphere,  abound  in 
-^great  quantity.  Whence  tne  fpedhrum  of  the  light  parts  of  a 
window  at  this  time^  or  early  in  the  morning,  is  red  ;  and  be- 
comes blue  either  a  little  later  or  earlier ;  and  white  in  the  me- 
ridian day ;  and  is  alfo  variable  from  the  colour  of  the  clouds 
or  iky  which  are  oppofed  to  the  window. 

a.  *  All  thefe  experiments  are  liable  to  be  confounded,  if  they 
are  made  too  foon  after  each  other,  as  the  remaining  fpedrum 
will  mix  with  the  new  ones.  This  is  a  very  troublefome  cir- 
cumftance  to  painters,  who  are  obliged  to  look  long  upon  the 
fame  colour ;  and  in  particular  to  thofe  whofe  eyes,  &om  natur- 
al debility,  cannot  long  continue  the  fame  kind  of  exertion. 
For  the  fame  reafon,  in  making  thefe  experiments,  the  refult  be- 
comes much  varied  if  the  eyes,  after  viewing  any  objed,  are  re- 
moved on  other  obje£ts  for  but  an  inftant  of  time,  before  we 
clofe  them  to  view  the  fpe£lrum ;  for  the  light  from  the  objeft, 
of  which  we  had  only  a  tranfient  view,  in  the  very  time  of^clo- 
fing  our  <gre8  a£ts  as  a  ilimulus  on  the  fatigued  retina  ;  and  for 
a  time  prevents  the  defired  fpe£trum  from  appearing,  or  mixes 
its  own  fpeftrum  with  it.  Whence,  after  the  eyelids  are  clofed, 
either  a  dark  field,  or  fome  unexpe^ed  colours,  are  beheld  for  a 
few  feconds,  before  the  defiredfpe^um  becomes  diltinflly  vifible. 

3.  The  length  of  time  taken  up  in  viewing  an  objeS,  of 
which  we  are  to  obferve  the  fpedbrum,  makes  a  great  difference 
in  the  appearance  of  the  fpeffarum,  not  only  in  its  vivacity,  but 
in  its  colour  ;  as  the  dire^  fpeflrum  of  the  central  objeA,  or  of 
the  circumjacent  ones,  and  alfo  the  reverie  fpe£tra  of  both,  with 
their  various  combinations,  as  well  as  the  time  of  their  duration 
in  the  eye,  and  of  their  remiffions  or  alterations,  depend  upon 
the  degree  of  fatigue  the  retina  is  fubjefted  to.  The  Chevalier 
d'Arcy  conflru£ted  a  machine  by  which  a  coal  of  fire  was 
whirled  round  in  the  dark,  and  found,  that  when  a  luminous 
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body  made  revohitioa  In  eight  thirds  of  tsme,  is  prefisnted  to  die 
eye  a  complete  circle  of  fire  ;  from  whence  be  condudefi^  that> 
the  imprefllon  continues  on  the  organ  about  the  feventh  p»rt  of 
a  Iccond.  (Mem.  de  TAcad,  des  Sc.  1765.)  Has,  howcrer, 
is  only  to  be  coniidered  as  the  ihorteft  time  of  the  duration  of 
thefe  direA  (peSbra ;  fince  in  tht  fatigued  eye  both  the  dired 
and  reverfe  fpe^ra»  with  their  intermiiEons»  appear  to  tsdce  up 
many  feconds  of  time,  and  feem  very  varia{)le  in  proportion  to 
the  circumftances  of  fatigue  or  energy. 

4.  It  fometimes  happens,  if  the  eyeballs  have  been  rubbed 
hard  with  the  fingers,  that  lucid  fparks  arc  feen  in  quick  mo- 
tion amidft  the  fpeftrum  we  are  attending  to.  This  is  fimilar 
to  the  ftaflics  of  fire  from  a  ftroke  on  the  eye  in  fightings  and  is 
rdemUed  by  the  warmth  and  glow,  which  appears  upon  the  fltin 
alter  frifiion,  and  is  probably  owing  to  an  acceleration  of  the  ar- 
terial blood  into  the  veflels  en^tied  by  the  previous  preflufc.  By 
being  accuftomed  to  obferve  fuch  fmall  fen&tions  in  the  eye,  it 
is  cafy  to  fee  die  circulation  of  the  blood  in  this  organ.  I  have 
attended  to  this  frequently,  when  I  have  obfert ed  my  eyes  more 
than  commonly  fcnfiWe  to  other  fpeftra.  The  circulation  may 
be  fccn  either  in  both  eyes  at  a  time,  or  only  in  one  of  them  ; 
for  as  a  certain  quantity  of  light  is  neceflary  to  produce  this 
Oirious  phenooienoD,  if  one  hand  be  brought  nearer  the  clo- 
'  fed  eyelids  than  the  other,  the  circulation  in  that  eye  will  for  a 
time  difiqjpear.  For  the  eafict  viewing  the  circulation,  it  is 
fometimes  neccfiary  to  rub  the  eyes  with  a  certain  degree 
of  force  after  they  are  clofed,  and  to  hdd  the  breath  rather 
longer  than  is  agreeable,  which,  by  aecumulating  more  blood 
ip  the  eye,  facilitates  the  experimeet ;  but  in  general  it  may  be 
feen  dittin£Wy  after  having  examined  other  i$e£fara  with  your 
back  to  the  light  till  the  eyes  become  weary ;  then  having  cover- 
ed your  clofed  eyelids  for  half  a  minute,  tUl  the  fpe£lrum  is  fa- 
ded away  which  you  were  examining,  turn  your  face  to  the  lights 
and  removing  your  hamis  from  the  eyelids,  by  and  by  again 
(hade  them  a  little,  and  the  circulation  becomes  curioufly  di^A» 
iThe  ftreams  of  h\(M)d  sure  however  generally  feen  to  unite, 
which  (hews  it  to  be  the  venous  circulation,  owing,  I  fuppofe, 
to  the  greater  opacity  of  the  colour  of  die  blood  in  thefe  vcfi^s ) 
for  this  venous  circulation  is  alfo  much  more  cafily  feen  by  the 
microfcope  in  the  tail  of  a  tadpole^ 

5.  Variation  offpeQra  in  refpcB  to  diJHnBnefs  andji^a  /  wi/i  a  mw 
%vaj  ofmagt^ying  ohj^s. 

I.  It  was  before  objferved,  that  whe&the  two  colours  viewed 

together 
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together  Jwrerc  oppofite  to  each  other,  as  yellow  and  blue,  red 
and  green,  &c.  according  to  the  table  of  reflexions  and  tranfmif- 
fions  of  light  in  Sir  Ifaac  Newton's  Optics,  B.  IL  Fig.  3.  the 
fpeXra  of  thofe  colours  were  of  all  others  the  mod  brilliant,  and 
beft  defined  5  becaufe  they  were  combined  of  the  reverfe  fpec- 
trum  of  one  colour,  and  of  the  direft  ipe£trum  of  the  other. 
Hence,  in  books  printed  with  fmall  types,  or  in  the  minute  grad- 
uation of  thermometers,  or  of  clock-faces,  which  are  to  be  feeii 
at  a  didance,  if  the  letters  or  figures  are  coloured  with  orange, 
and  the  ground  with  indigo ;  or  the  letters  with  red,  and  the 
ground  with  green ;  or  any  other  lucid  colour  is  ufed  for  the 
letters,  the  fpedlrum  of  which  is  fimilar  to  the  colour  of  the 
ground  5  fuch  letters  will  be  feen  much  more  diftinftly,  and 
with  lefs  confufion,  than  in  black  or  white :  for  as  the  fpeflrum  of 
the  letter  is  the  fame  colour  with  the  ground  on  which  they  are 
feen,  the  unfteadinefs  of  the  eye  In  long  attending  to  them  will 
not  produce  coloured  lines  by  the  edges  of  the  letters,  which  is 
the  principal  caufe  of  their  confufion.  The  beauty  of  colours 
lying  in  vicinity  to  each  other,  whofe  fpeftra  are  thus  recipro- 
cally fimilar  to  each  colour,  is  owing  to  this  greater  eafe  that 
the  eye  experiences  in  beholding  them  diftinftly  j  and  it  is  prob- 
4>le,  in  the  organ  of  hearing,  a  fimilar  circumftance  may  conlti- 
tute  the  pleafute  of  melody.  Sir  Ifaac  Newton  obferves,  that 
gold  and  indigo  were  agreeable  when  viewed  together ;  and 
thinks  there  may  be  fome  analogy  between  the  fenfations  of  light 
and  found.     (Optics,  Qu.  14.) 

In  viewing  the  fpefira  of  bright  objects,  as  of  an  area  of  red 
filk  of  half  an  inch  diameter  on  white  paper,  it  is  cafy  to  mag- 
nify it  to  tenfold  its  fize  :  for  if,  when  the  fpeftrum  is  formed, 
you  fl:ill  keep  your  eye  fixed  on  the  filk  area,  and  remove  it  a 
few  inches  further  from  you,  a  green  circle  is  feen  round  the 
red  filk  ;  for  the  angle  now  fubtended  by  the  filk  is  lefs  than 
it  was  when  the  fpeftrum  was  formed,  but  that  of  the  fpeftrum 
continues  the  fame,  and  our  imagination  places  them  at  the 
fame  diftance.  Thus  when  you  view  a  fpeSrum  on  a  (heet  of 
white  paper,  if  you  approach  the  paper  to  the  eye,  you  may  di- 
minifti  it  to  a  point  j  and  if  the  paper  is  made  to  recede  from 
the  eye,  the  fpeftrum  will  appear  magnified  in  proportion  to  th^ 
didance. 

I  was  furprifed,  and  agreeably  amufed,  with  the  following  ex- 
periment. I  coverifd  a  paper  about  four  inches  fquare  with 
yellow,  and  with  a  pen  filled  with  a  blue  colour  wrote  upon  the 
middle  of  it  the  word  BANKS  in  capitals,  as  in  fig.  5,  and  fit- 
ting with  my  back  to  the  fun,  fixed  my  eyes  for  a  minute  exally 
on  the  centre  of  the  letter  N  in  the  middle  of  the  word  ;  after 
Vol.  h  M  M  m  clofing 
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clofing  my  eyes,  and  fiiading  them  fomewhat  with  my  hand, 
the  word  was  diflin£Hy  fecn  in  the  fpcArum  in  yellow  letters 
on  a  blue  field  ;  and  then,  on  opening  my  cyts  on  a  yefflowifh 
wall  at  twenty  feet  difhrnce,  the  magnified  name  of  BANKS 
appeared  written  on  the  wall  in  golden  charadlers* 

6.    Conclqfion. 

It  was  obfcrved  by  the  learned  M.  Sl^uvages  (Nofol.  Method. 
Cn.  VIIL  Ord.  I,)  that  the  pidfations  of  the  optic  artery  might 
be  perceived  by  looking  attentively  on  a  white  wall  well  illumin- 
ated, A  kind  of  net-work,  darker  thafi  the  other  parts  of  the 
wall,  appears  and  vanifhcs  alternately  with  every  pulfation. 
This  change  of  the  colour  of  the  wall  he  well  afcribes  to  the 
comprefTion  of  the  retina  by  the  diaftole  of  die  artery.  The  va- 
rious colours  produced  in  the  eye  by  the  preflbre  of  the  finger, 
or  by  a  ftroke  on  it,  as  mentioned  by  Sir  Ifaac  Newtort,  ii^m 
Kkewife  to  originate  from  the  unequal  preflbre  on  various  parts, 
of  the  retina.  Now  as  Sir  Ifaac  Newton  has  fhewn,  that  all 
the  difl^erent  colours  arc  reflefled  or  tranfmitted  by  the  laminae 
of  loap  bubbles,  or  of  air,  according  to  their  diflirent  diickncfs 
or  thinnefs,  is  it  not  probable,  that  the  effeft  of  the  adivity  of  tlic. 
retina  may  be  to  alter  its  thicknefs  or  thinnefs,  fo  as  better  to 
adapt  It  to  reflcft  or  tranfmit  the  colours  which  ftimulatc  it  into 
aftion  ?  May  not  mufcular  fibres  exift  in  the  retina  for  this  pur- 
pofe,  which  may  be  lefs  minute  than  the  locomotive  mufclesof  mi- 
crofcopic  animals  ?  May  not  thefc  mufcular  aftions  of  the  ret- 
ina conftitute  the  fcnfation  of  light  and  colours  ;  and  the  volun- 
tary repetitions  of  them,  when  die  objeft  is  withdrawn,  confti- 
tute our  memory  of  them  ?  And  laftly,  may  not  the  laws  of  the 
fcnfations  of  light,  here  inveftigated,  be  applicable  to  all  our  oth- 
er fcnfcs,  and  much  contribute  to  elucidate  many  phenomena  of 
animal  bodies  both  in  their  healthy  and  difeafcd  ftate  j  and  thus 
render  this  invcftigation  well  worthy  the  attention  of  the  phyfi- 
cian,  the  metaphyfician,  and  the  natiiral  philofopher  ? 

November  i,  1785. 

Dum,  IJbcr  !   allra  pctis  volitans  trcpidantibus  alis^ 

Irruis  immemori,  parvula  gutta,  mari. 
Me  quoque,  me  currentc  rota  rcvolubilu  stas 

Volvcrit  in  tcncbrat^ — i,  Liber,  ipfc  Ceqaor. 
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PREFACE. 


lH£  Materia  Medic  a  includes  all  thofe  fubftan- 
ces,  which  may  contribute  to  the  reftoration  of  health. 
Thefe  may  be  conveniently^  diftributed  under  feven  ar- 
ticles according  to  the  diverfity  of  their  operations. 

1.  NuTRiENTiA,  or  thofe  things  which  prefervc 
m  their  natural  ftate  the  due  exertions  of  all  the  irrita- 
tive  motions. 

2.  Incitantia,  or  thofe  things  which  increafe  the 
exertions  of  all  the  irritative  motions. 

3.  Secernentia,  or  thofe  things  which  increafe 
the  irritative  motions,  which  conftitute  fecretion. 

4.  SoRBENTiA,  or  thofe  things  which  increafe  the 
irritative  motions,  which  conftitute  abforption. 

5.  Invertentia,  or  thofe  things  which  invert  the 
natural  order  of  the  fucceffive  irritative  motions. 

6.  Revertentia,  or  thofe  things  which  rcltotc 
the  natural  order  of  the  inverted  irritative  motions. 

7.      TORPENTIA, 
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7.  ToRPENTiA,  thofe  things  which  diminiih  the 
exertions  of  all  the  irritative  motions. 

It  is  neceflary  to  apprize  the  reader,  that  in  the 
following  account  of  the  rirtues  of  Medicines -thdr 
ufual  dofes  are  always  fuppoled  to  be  exhibited ;  and 
the  patient  to  be  ezpofed  to  the  degree  of  exterior 
heat,  which  he  has  been  accuftomed  to,  (where  the 
contrary  is  not  mentioned),  as  any  variation  of  either  oS 
thefe  drcumilances  varies  their  efiefts. 


ARTICLES 


ARTICLES 


OP   THE 


MATERIA     MEDIC  A. 


Art.  I. 
NUTRIENTIA. 


I.  I.  Those  things,  which  prefenrc  in  the  nattral  ftatc  the 
due  exertions  of  all  the  irritative  motions,  are  termed  nutrien^^ 
tia  ;  they  produce  the  growth,  and  rcftorc  the  wafte,  of  the  fyf- 
tem.  Thefe  coniift  of  a  variety  of  mild  vegetable  and  animal 
fubftances,  water,  and  air. 

.  2.  Where  ftronger  ftimuli  have  been  long  ufed,  they  become 
neceffary  for  this  purpofe,  as  muftard,  fpice,  fait,  beer,  wine, 
vinegar,  alcohol,  opium.  Which  however,  as  they  are  unnat- 
ural ftimuli,  and  difficult  to  manage  in  refpedl  to  quantity,  are 
liable  to  (horten  the  fpan  of  human  life,  fooner  rendering  the 
fyftem  incapable  of  being  ftimulated  into  a£tion  by  the  nutrien* 
tia.  See  Seft.  XXXVII.  4.  On  the  feme  account  life  is  fliort- 
er  in  warmer  climates  than  in  more  temperate  ones. 

n.  Observations  on  the  Nutrientia. 

I.  I.  The  flefh  of  animals  contains  more  nourifliment,  an4 
ftimulates  our  abforbent  and  fecerning  veflcls  more  powerfully, 
than  the  vegetable  productions,  which  we  ufe  as  food  j  for  the 
carnivorous  animals  can  faft  longer  without  injury  than  the 
graminivorous  ;  and  we  feel  ourfelves  warmer  and  ftronger  af- 
ter a  meal  of  flefli  than  of  grain.  Hence  in  difeafes  attended  with 
cold  extremities  and  general  debility  this  kind  of  diet  is  prefer- 
red 5  as  in  rickets,  dropfy,  fcrofula,  and  in  hyfteric  and  hypochon- 
ilriac  cafes,  and  to  prevent  the  returns  of  agues.     Might  not 

flelh 
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flcOi  in  fmall  quantities  bruifcd  to  a  pulp  be  more  advantageous 
ly  ufed  in  fevers  attended  with  debility  than  vegetable  diet  ? 

That  flefli,  which  is  of  the  darkeft  colour,  generally  contains 
more  nouriftimcnt,  and  ftimulates  our  veflels  more  powerfully, 
than  the  white  kinds.  The  flefli  of  the  carnivorous  and  pifciv- 
orous  animals  is  fo  ftimulating,  tliat  it  feldom  enters  into  the 
food  of  European  nations,  except  the  fwine,  the  Soland  goofe 
(Pclicanus  Bafianus),  and  formerly  the  fwan.  Of  thefe  the 
fwine  and  the  fwan  are  fed  prcvioufly  upon  vegetable  aliment ; 
and  the  Soland  goofe  is  taken  in  very  fmall  quantity,  only  as  a 
whet  to  the  appetite.  Next  to  thefe  are  the  birds,  that  feed  up- 
on infefts,  which  arc  perhaps  the  mod  ftimulating  and  the  moft 
nutritive  of  our  ufual  food. 

It  is  faid  that  a  greater  quantity  of  volatile  alkali  can  be  ob- 
tained from  this  kind  of  flefli,  to  which  has  been  afcribed  its 
fl;imulating  quality.  But  it  is  more  probable,  that  frefli  flefli 
contains  only  the  elements  of  volatile  alkali. 

2.  Next  to  the  dark  coloured  flefli  of  animals, the  various  tribes 
of  flicll-fifli  feem  to  claim  their  place,  and  the  wholcfome  kinds 
cff  muflirooms,  which  muft  be  efteemed  animal  food,  both  for 
their  alkalefcent  tendency,  their  ftimulating quality,and  the  quan- 
tity of  nourifliment,  which  they  aflTord ;  as  oyfters,  lobfters,  crab- 
fifh,  flirimps ;  muflirooms  ;  to  which  perhaps  might  be  added 
feme  of  the  fifli  witliout  fcalcs  j  as  the  eel,  barbolt,.  tench,  fmclt, 
turbot,  turtle. 

The  flefli  of  many  kinds  of  fifli,  when  it  is  fuppofed  to  have 
undergone  a  beginning  putrefa<flion,  becomes  luminous  in  the 
dark.  This  fecms  to  fliew  a  tendency  in  the  phofphorus  to  ef- 
capc,  and  combine  with  the  oxygen  of  the  atmofphere ;  and 
would  hence  fliew,  that  this  kind  of  flefli  is  not  fo  perfeflLy  an- 
imalized  as  thofe  before  mentioned.  This  light,  as  it  is  fre- 
quently fecn  on  rotten  wood,  and  fomctimes  on  veal,  which  has 
been  kept  too  long,  as  I  have  been  told,  is  commonly  fuppofed 
to  have  its  caufe  from  putrefaftion ;  but  is  neverthelefs  moft 
probably  of  phofphoric  origin,  like  that  feen  in  the  dark  on 
oyfler-fhclls,  which  have  previoufly  been  ignited  and  afterwards 
cxpofed  to  the  funfiiine,  and  on  the  Bolognian  ftone.  Sec  Bo- 
tan.  Gard.  Vol.  I.  Cant.  I.  line  182,  the  note,  and  additional 
note  X. 

3.  The  ricfti  of  young  animals,  as  of  lamb,  veal,  and  fucking- 
pigs,  fupplies  us  with  a  ilili  lefs  ftimulating  food.  The  broth 
of  tbefe  is  faid  to  become  four,  and  continues  fo  a  confiderable 
time  before  it  changes  into  putridity  ;  fo  much  docs  their  flefh 
partake  of  the  chemical  properties  ot  the  milk,  with  which  thefe 
animals  are  nouriflicd. 

4.  nic 
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4.  The  white  mcats^  as  of  turkey,  partridge,  pheafant,  fov^l^ 
with  their  eggs,  feem  to  be  the  next  in  mildnefs ;  and  hence  are 
generally  firft  allowed  to  convalefcents  iFrom  inflammatory  dif- 
eafes. 

5.  Next  to  thofe  fhould  be  ranked  tlie  wliite  rivcr-fifti,  which 
have  fcales,  as  pike,  perch,  gudgeon. 

IL  I.  Milk  unites  the  animal  with  the  vegetable  fource  of  our 
nourifhment,  partaking  of  the  properties  of  both.  As  it  con-, 
t^ns  fugar,  and  will  therefore  ferment  and  produce  a  kind  of 
wine  or  fpirit,  which  is  a  common  liquor  in  Siberia  5  or  will  ruii 
into  an  acid  by  fimple  agitation,  as  in  the  churning  of  cream ; 
and  laftly,  as  it  contains  coagulable  lymph,  which  will  undergo 
the  procefs  of  putrefadtion  like  other  animal  fubftances,  as  in  old 
cheefe. 

2.  Milk  may  be  feparated  by  reft  or  by  agitation  into  cream, 
butter,  butter-milk,  whey,  curd.  The  cream  is  eafier  of  digeftion 
to  adults,  bccaufe  it  contains  lefs  of  the  coagulum  or  cheefy  part, 
and  is  alfo  more  nutritive.  Butter  confifting  of  oil  between  an 
animal  and  vegetable  kind  contains  ftill  more  nutriment,  and  in 
its  recent  ftate  is  not  difficult  of  digeftion  if  taken  in  moderate 
quantity.  See  Art.  I.  a.  3.  2.  Buttermilk  if  it  be  not  bitter  is 
an  agreeable  and  nutritive  fluid ;  if  it  be  bitter  it  has  fome  pu- 
trid parts  of  the  cream  in  it,  which  had  been  kept  too  long  ) 
but  is  perhaps  not  lefs  wholefome  for  being  four  to  a  certain 
degree  :  as  the  inferior  people  in  Scotland  cnoofe  four  milk  in 
preference  to  flcimmed  milk  before  it  is  become  four.  Whey  is 
the  leaft  nutritive  and  eafieft  of  digeftion*  And  in  the  fpring 
of  the  year,  when  the  cows  feed  on  young  grafs,  it  contains  fo 
much  of  vegetable  properties,  as  to  become  a  falutary  potation, 
when  drunk  to  about  a  pint  every  morning,  to  thole  who  du- 
ring the  winter  have  taken  too  litde  vegetable  nourifliment,  and 
who  are  thence  liable  to  bilious  concretions. 

3.  Cheefe  is  of  various  kinds,  according  to  the  greater  or  left 
quantity  of  cream,  which  it  contains,  and  according  to  its  age. 
Thofe  cheefes,  which  are  eafieft  broken  to  pieces  in  the  mouth, 
are  generally  eafieft  of  digeftion,  and  contain  moft  nutriment. 
Some  kinds  of  cheefe,  though  flow  of  digeftion,  are  alfo  flow  in 
changing  by  chemical  proceflTes  in  the  ftomach,  and  therefore 
will  frequently  agree  well  with  thofe,  who  have  a  weak  digeftion  | 
as  I  have  feen  toafted  cheefe  vomited  up  a  whole  day  after  it 
was  eaten  without  having  undergone  any  apparent  change,  or 
given  any  uneafmefs  to  the  patient.  It  is  probable  a  portion  of 
fugar,  or  of  animal  fat,  or  of  the  gravy  of  boiled  or  roafted  meat> 
mixed  with  cheefe  at  the  time  of  making  it,  might  add  to  its 
pleafant  and  nutritious  quality. 

Vol.  I.  N  N  n  4*  Th^ 
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4.  The  rcafon  why  autumnal  milk  is  fo  much  thict*  6f  eo- 
aguiable  than  vernal  milk,  is  not  eafy  to  underftand ;  but  as  new 
milk  18  in  many  refpefts  fimilar  to  chyle,  it  may  be  confidered 
as  food  already  in  part  digefted  by  the  animal  it  is  taken  frbmv 
atid  thence  fupplies  a  nutriment  of  eafy  digeftion.  As  it  requires 
to  be  curdled  by  the  gaftric  acid,  before  it  can  entet  the  lac- 
teals,  as  is  fecn  in  the  ftomachs  of  calves,  it  feems  more  fuita* 
ble  to  children,  whofe  ftomachs  abound  more  with  acicfity,  than 
to  adults ;  but  neverthelefs  fupplies  good  nouriOiment  to  itiany 
of  the  latter,  and  particularly  to  thofe,  who  ufe  vegetable  food, 
ahd  whofe  ftomachs  hav'C  not  been  much  accuftomed  to  the  lin- 
natural  ftimulus  of  fpioe,  fah,  ^nd  fpirit.  See  Clafs  L  i.  2.  5. 
III.  I.  The  feeds,  roots,  leaves,  and  fruits  of  plants,  confti- 
tute  the  greateft  part  of  the  food  of  mankind  ;  the  refpeftivc 
quantities  of  nouriftment  which  thefe  contain,  may  perhaps  be 
cftimated  from  the  quantity  of  ftarch,  or  of  fogar,  they  can  be 
made  to  produce  :  in  farinaceous  feeds,  the  mucilage  feeMs  grad- 
ually to  be  converted  into  ftarch,  whik  they  remam  in  our  gra* 
naries  \  and  the  ftarch  by  the  germination  of  the  young  plant, 
as  in  making  malt  from  barley,  or  by  animal  digefnoii,  is 
converted  into  fugar.  Hence  old  wheat  and  beans  contain 
more  ftarch  than  new ;  and  in  our  ftomachs  other  vegetable  and 
animal  matetials  are  converted  into  fugar ;  whidx  conftitutes  in 
all  creatures  a  part  of  their  chyle. 

Hence  it  is  j^robable,  that  fugar  is  the  moft  nutritive  part  of 
vegetables ;  and  that  they  are. more  nutritive,  as  they  are  con- 
vertible in  greater  quantity  into  fugar  by  the  power  of  digeftion ; 
as  appears  from  fugar  being  foUnd  in  the  cnyle  of  all  animals, 
and  from  its  exifting  in  gfeat  quantity  in  the  urine  of  patients 
in  the  diabetes,  of  >Vhich  a  curious  cafe  Is  related  in  Se£l.  XXIX. 
4.  where  a  man  labouring  under  this  malady  ate  and  drank  an 
enormous  quantity,  and  fometimcs  voided  fixteen  pints  of  water 
in  a  day,  with  an  ounce  of  ftigar  in  each  pint. 

The  nutritive  quality  of  fugar  is  not  only  Ihewn  by  the  flatrt 
in  Jamaica,  and  other  animals,  becoming  fatter  in  the  faigar 
harveft,  though  they  are  forced  to  labour  more,  but  alfo  frotti 
tiie  many  inftartccs  of  its  noUriftiing  for  fome  years  very  old 
people,  who  could  take  little  of  any  other  food.  Many  of 
which  cafes  ar*  recotded  in  Dr.  Mofely's  Treatifc  on  Sugar, 
ahd  three  I  have  myfelf  witnefled. 

Nor  is  this  to  be '  wondfered  at,  as  it  conftitutes  a  part  of  the 
chyle  both  of  vegetables  and  animals  ;  which  only  feem  to  dif- 
fer from  each  other  in  this  circumftance,  that  the  chyle  of  veg- 
etables confjfts  principally  of  fugar  and  mucilage  diflblved  in 
water ;  as  the  juice  cxtrafted  from  birch  and  mapk-treca  in 
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the  vernal  months^  and  is  therefore  tranfparent  and  colpurlefs  ; 
but  the  chyle  of  animals  alfo  contains  oil»  mixed  with  the  fuga^ 
jind  mucilage  and  water,  which  gives  it  its  milky  appearance, 
qyrin^  to  its  imperfef):  folution. 

Z.  Oil,  when  mixed  with  mucilage  or  coagulable  lymph,  as 
in  cream  or  new  milk,  is  eafy  of  digeftion,  and  conftitutes  prob- 
ably the  moft  nutritive  part  of  ^nimal  diet ;  as  oil  is  another 
part  of  the  chyle  of  all  animals.  As  thefe  two  materials,  fugar 
and  butter,  contain  much  nutriment  under  a  fmall  volume,  an  j 
readily  undergo  fome  chemical  ch^ge  fo  as  to  become  acid  or 
rancid  j  they  ^re  liable  to  difturb  weak  ftomachs,  when  taken 
in  large  quantity,  more  than  aliment,  iuhich  contains  lef$  nour« 
ifhment,  and  is  at  tl^e  fame  time  lefs  liable  to  chemical  changes ; 
becaufe  the  chyle  is  produced  quicker  than  the  torpid  lafteals 
c?n  abforb  itf  j^nd  thence  undergoes  a  further  chemical  procefs. 
Sugar  apd  butter  therefore  are  not  fo  eaGly  digefted,  when  ta- 
ken in  large  quantity,  as  thoie  things,  whicn  contain  lefs  nutri- 
ment ;  hence,  where  the  ftomach  is  weak,  they  mud  be  ufed  in 
lefs  quantity.  But  the  cuftom  of  fome  people  in  reftraining 
children  entirely  from  them,  is  depriving  them  of  a  very  whole- 
fome,  agreeable,  and  fubdantial  p^rt  of  their  diet.  Honey, 
manna,  fap-juice,  are  different  kinds  of  lefs  pure  fugar. 

3,  All  the  efculent  vegetables  contain  a  pland  oU,  or  mucil- 
;ige,  or  ftarch,  or  fugar,  or  acid  j  and,  as  their  ftimulus  is  mod- 
erate, arc  properly  given  alone  as  food  in  inflammatory  difcaf- 
cs;  and  mixed  with  milk  conftitute  the  food  of  thoufands. 
Other  vegetables  poflefs  various  degrees  and  various  kinds  of 
ftimulus ;  and  to  thefe  we  are  beholden  for  the  greater  part  gt" 
our  Materia  Medica,  which  produce  naufea,  ficknefs,  vomiting^ 
catharfis,  intoxication,  inflammation,  and  even  death,  if  unfkil- 
f  ully  adminifte^ed. 

The  acrid  or  intoxicating,  and  other  kinds  of  vegetable  juices^ 
fuch  as  produce  ficknefs,  or  evacuate  the  bowels,  or  fuch  e\'en 
as  are  only  difagreeable  to  the  palate,  appear  to  be  a  part  of  the 
defence  of  thofe  vegetables,  which  poflefs  them,  from  the  aflaults 
of  larger  animals  or  of  infe£ls.  As  mentioned  in  the  Botanic 
Garden,  Part  IL  Cant.  I.  line  161,  note.  This  appears  in  a 
forcible  manner  from  the  perufal  of  fome  travels,  which  have 
been  publiflied  of  th®fc  unfortunate  people,  wfco  have  fuffered 
fliip wreck  on  uncultivated  countries,  and  have  with  di(HcuU 
ty  found  food  to  fubCft,  in  otherwife  not  inhofpitable  climates. 

4.  .  As  thefe  acrid  and  intoxicating  juices  generally  rcfide  in 
the  mucilage,  and  not  in  the  ftarch  of  many  roots,  and  feeds, 
according  to  the  obfervation  of  M.  Parmentier,  the  wholcfomc 
or  nutritive  parts  oitowc  veget5j>les  may  be  thus  feparated  from 
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the  medicinal  parts  of  them.  Thus  if  the  root  of  white  briony 
fee  rafped  into  cold  water,  bjr  means  of  a  bread-gratcr  made  of 
a  tinned  iron  plate,  and  agitated  in  it,  the  acrid  juice  of  the  root 
^ong  with  the  mucilage  will  be  difTolved,  or  fwim,  in  the  water ; 
while  a  ftarch  perf^ftly  wholefome  ^nd  nutritious  will  fubfide, 
and  may  be  ufed  as  food  in  times  of  fcarcity. 

M.  Parmentier  further  obferves,  that  potatoes  contain  top 
fnuch  mucilage  in  proportion  to  their  ftarch,  which  prevents  them 
ifrom  being  converted  into  good  bread.  But  that  if  the  ftarch 
be  coUefted  from  ten  pounds  of  raw  potatoes  by  grating  them 
Into  cold  water,  and  agitating  them,  as  above  mentioned  ;  and 
if  thp  ftarch  thus  procured  be  mixed  with  other  ten  pounds  of 
boiled  potatoes,  and  properly  fubje6led  to  fermentation  like 
wheat  flour,  that  i%  will  make  as  good  bread  as  the  fineft  wheat. 

Good  bread  may  alfo  be  made  by  mixing  wheat-flour  with 
|>oiled  potatoes.  Eighteen  pounds  of  wheat-flour  are  faid  to 
make  twenty-two  pounds  and  a  half  of  bread.  Eighteen  pounds 
of  wheat-flour  mixed  with  nine  pounds  of  boiled  potatoes,  ar^ 
faid  to  make  twenfy-ninc  pounds  and  a  half  of  bread.  This 
difllerence  of  weight  muft  arife  from  the  diflerencc  of  the  previ- 
pus  drynefs  of  th?  two  niat^ials.  The  potatoes  might  proba- 
bly make  better  floUr,  if  they  were  boiled  in  fteam,  in  a  clofe 
vcflTel,  made  fome  degrees  hotter  than  common  boiling  water. 

Other  vegetable  matters  may  be  deprived  of  their  too  great 
acrimony  by  boiling  in  water,  as  the  great  variety  of  the  cab- 
bage, the  young  tops  of  white  briony,  water-crefles,  afparagus, 
with  innumerable  roots,  and  fome  fruits.  Other  plants  have 
their  acrid  juices  or  bitter  particles  diminiflied  by  covering 
them  from  the  light  by  what  is  termed  blanching  them,  as  the 
(lems  and  leaves  of  cellcry,  endive,  fea-kale.  The  former 
piethod  either  extrafts  or  decompofes  the  acrid  particles,  and 
the  latter  prevents  them  from  being  formed.  See  Botanic 
(Garden,  Vol.  I.  additional  note  XXXTV.  on  the  Etiolation  of 
Yegetables. 

5.  The  art  of  cookery,  by  cxpofing  vegetable  and  animal 
fubftances  to  heat,  has  contributed  to  increafe  the  quantity  of 
the  food  of  mankind  by  other  means  befides  that  of  deftroying 
their  acrimony.  One  of  thefe  is  by  converting  the  acerb  juices 
of  fome  fruits  into  fugar,  as  in  the  baking  of  unripe  pears,  and 
the  bruifing  of  unripe  apples  5  in  both  which  fituations  the  life 
pf  the  vegetable  is  dfiftroyed,  and  the  convcrfion  of  the  harlh 
juice  into  a  fweet  one  ^uft  be  performed  by  a  chemical  procefs  ^ 
^nd  not  by  a  vegetable  one  only,  as  the  geimination  of  barley  in 
making  malt  has  gcnerdlly  been  fuppofcd. 
Some  circumftances,  which  feem  to  injure  the  life  of  feveral 
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fruits,  feem  to  forward  the  faccharine  procefs  of  their  juices. 
Thus  \i  fomc  kinds  of  pears  are  gathered  a  week  before  they 
would  ripen  on  the  tree,  and  are  laid  on  a  heap  and  covered, 
their  juice  becomes  fweet  many  days  fooner.  The 'taking  off 
a  circular  piece  of  the  bark  from  a  branch  of  a  pear-tree  caufes 
the  fruit  of  that  branch  to  ripen  fooner  by  a  fortnight,  as  I  have 
more  than  once  obferved.  The  wounds  made  in  apples  by  in- 
fects occafion  thofe  apples  to  ripen  fooner  •,  caprification,  or  the 
piercing  of  figs,  in  the  illand  of  Malta,  is  faid  to  ripen  them 
fooner ;  and  I  am  well  informed,  that,  when  bunches  of  grapes 
in  this  country  have  acquired  their  expefled  fize,  if  the  ftalk  of 
each  bunch  be  cut  half  through,  they  will  fooner  ripen. 

The  germinating  barley  in  the  malt-houfe  I  believe  acquires 
little  fweetnefs,  tijl  the  life  of  the  feed  is  deftroyed,  and  the  fac- 
charine procefs  then  continued  or  advanced  by  the  heat  in  dry- 
ing it.  Thus  ill  animal  digeftion,  the  fugar  produced  in  the 
ftoraach  is  abforbed  by  the  lafteals  as  faft  as  it  is  made,  other- 
wife  it  ferments,  and  produces  flatulency  ;  fo  in  the  germina* 
tion  of  barley  in  the  malt-houfe,  fo  long  as  the  new  plant  lives, 
the  fugar,  I  fuppofe,  is  abforbed  as  faft  as  it  is  made ;  but  that, 
which  we  ufe  in  making  beer,  is  the  fugar  produced  by  a  chem- 
ical procefs  after  the  death  of  the  young  plant,  or  which  is  made 
more  expeditioufly,  than  the  plant  can  abforb  it. 

It  IS  probably  diis  faccharine  procefs,  which'  obtains  in  new 
hayftacks  too  haftily;  and  which  by  immediately  running  into 
fermentation  produces  fo  much  heat  as  to  fet  them  on  fire. 
The  greateft  part  of  the  grain,  or  feeds,  or  roots,  ufed  in  the 
diftillcries,  as  wheat,  canary  feed,  potatoes,  are  not  I  believe 
previoufly  fubjefted  to  germination,  but  are  in  part  by  a  chemi- 
cal procefs  converted  into  fugar,  and  immediately  fuDJefted  to 
vinous  fermentation  ;  and  it  is  probkble  a  procefs  may  fome- 
time  be  difcovered  of  producing  fugar  from  ftarch  or  meal  5  and 
of  feparating  it  ftx>m  them  for  domeftic  purpofes  by  alcohol, 
which  diffolves  fugar  but  not  mucilage ;  or  by  other  means. 

Another  method  of  increafing  the  nutriment  of  mankind  by 
cookery,  is  by  diflblving  cartilages  and  bones,  and  tendons,  and 
probably  fome  vegetables,  in  fteam  or  water  at  a  much  higher 
degree  of  heat  than  that  of  boiling.  This  is  to  be  done  irt  a 
clofe  veflcl,  which  is  called  Papin's  digefter  5  in  which,  it  is 
faid,  that  water  may  be  made  redhot,  and  will  then  diflblve  all 
animal  fubftances ;  and  might  thus  add  to  our  quantity  of  food 
in  times  of  fcarcity.  This  veffel  fhould  be  made  of  iron,  and 
ihould  have  an  oval  opening  at  top,  with  an  oval  lid  of  iron 
larger  than  the  aperture  ;  this  lid  flxould  be  flipped  in  endways, 
when  the  veflfei  is  filled,  and  then  turned,  and  r^ifed  by  a  fcrew 
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abore  it  into  cmt^  wirii  tjl^c  uaicr  cdjp  of  die  ^eittwr?^ 
Tberfe  fliould  alfo  be  a  fmall  tube  or  hole  covored  Mrith  a  wci^hv 
cd  valve  to  preveot  the  danger  of  burOting  the  digefter^ 

Where,  the  powcr$  of  digeftion  are  wca^eJQc4*  broths.  n*adc 
Vy  boiling  animal  and  vegetable  fubftances  ki  w^er  affbi;4a  na* 
trin;ri|^t  ^  though  J  fuppofe  not  fo  ^eat  ad  the  flefli  |n4  v^eta? 
hJ^s  would  afford)  if  tsdcen  iu  their  folid  forni^  an4  nuxtd  with 
iJiva  in  the  z€t  of  mafticatioa.  The  alimeot  tbn^  prep^ed 
ihculd  be  boiled  but  a  (hort  time,  nor  fhould  be  fuffercd  to  qon- 
tiimc  iu  our  common  kitchen-utenfils  afterwarddj  as  tfa^;^  ar^ 
lined  with  a  mixture  of  half  led  and  half  tin,  aad  are  tbereCore 
unwholefome,  though  the  copper  is  cempleteljr  covered.  Aq4 
ihoie  foup^  which  have  any  acid  or  wine  boiled  in  them,  un- 
leift  they  be  made  m  filver,  or  in  china,  or  in  thofe  pptrveir 
feh^  which  are  not  glazed  by  the  addition  of  lead>  axe  truly  p<Hr 
ibnous  i  as  the  acid,  as  lemon-juice  or  vinegar,  when  made  hot^ 
erodes  or  diflblves  the  lead  and  tin  lining  oiF  tiie  copper-vefiels^ 
j^  the  kaden  glaze  of  the  porc^l^n  ones.  Hence,  where  fil- 
v«r  cannot  |»e  had^  iron  veiTels  are  preferable  to  tinned  coppe^ 
ones )  or  thofe  made  of  tinned  iron-p)atc^  in  the  common  tin«> 
ibops,  which  are  faid  to  be  covered  with  pure  or  block  tin. 

6.  Another  circumstance,  whic^  facilitates  the  nourifbrnet^t 
of  mankind,  is  the  mechanic  art  of  grinding  farinaceous  feeil^ 
into  powder  between  mill-ftones  ;  which  may  be  called  the  ar« 
tificial  teeth  of  fociety.  It  is  probable,  that  fome  fbft  kinds  of 
wood,  efpecially  when  they  havs  undergone  a  kind  of  fermenta- 
licm,  and  become  of  loofcr  texture,  might  be  thus  uiied  as  food 
.  in  times  of  famine. 

Nor  is  it  impr(d>able,  that  hay,  which  has  been  kept  in  ftgckg, 
fo  as  to  undergo  the  faccharine  proceis,  may  be  fo  managed  bf 
grindii)g  and  by  fermentation  with  yeall  like  bread,  as  tp  fenrp 
in  part  for  the  fuilenance  of  mankind  in  times  of  great  icarcityw 
Dr.  Pricflley  gave  to  a  cow  for  fome  time  a  ftrong  infufion  of 
hay  in  large  quantity  for  her  drink,  and  found  that  (be  produ- 
ced during  this  treatment  fJ>ove  double  the  quantity  of  milk. 
Hence  if  bread  cannot  be  made  from  ground  hay,  there  is  great 
reafon  to  fufpe<El,  that  a  nutritive  beverage  may  be  thus  prepared 
eiiher  in  its  faccharine  (late,  or  fermented  into  a  kind  ol  beer. 

In  times  of  g^eat  fcarcity  there  are  other  v^tables,  which 
though  not  in  common  uie,  would  mod  probably  afford  whol&- 
fome  nourifliment,  either  by  boiling  them,  or  drjring  and  grinding 
them,  or  by  both  thofe  procefles  in  fucceffion*  Of  thefe  are  per- 
haps the  tops  and  the  bark  of  all  thofe  vegetables,  which  are 
armed  with  thorns  orpr^ckles,  as  goofeberry  trees,  hoUy,  gorfi^ 
and  perk^s  hawthorn.    The  inner  bark  of  the  elm  tree  makes 
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a  UnA  of  gnxtl.  And  the  toots  of  ferti,  and  probably  of  tctf 
xnaiiy  otheir  rootd^  as  of  grafs  and  of  clover  taken  up  in  winter^ 
might  yield  nourifliftiient  either  by  boiling  or  bsddfig,  and  fepa- 
rating  the  fibres  from  the  pulp  by  beating  them  ;  or  by  getting 
only  the  ft^rch  from  thofe,  ^hich  poflefs  an  acrid  mucilage,  as 
fhe  tirhice  briony.  And  the  albtimum  of  perhaps  all  trees,  and 
efpecialiy  of  thofe  which  bleed  in  fpring,  might  produce  a  £ic- 
charine  and  mucilaginous  liquor  by  boiling  it  in  die  winter  or 
^ring- 

7,  Ho^erer  the  arts  of  cookery  and  of  grinding  may  in- 
creafe  or  facilitate  the  nouriihtnent  of  mankind,  the  great  fomt:e 
of  it  h  frotn  agriculture.  In  the  favage  ftate,  where  men  lire 
folely  by  hunting,  I  was  informed  by  7  Dr.  Franklin,  that  Acr& 
was  feldom  more  than  one  family  exifted  in  a  circle  of  fire  miles 
dialneter ;  wUch  in  a  ftate  of  pafturage  would  fupport  fome 
hundred  p66plt,  and  in  a  ftate  of  agriculture  many  thou&nds. 
The  art  of  feeding  mankind  on  fo  fmatl  a  grain  as  wheat,  which 
feems  to  have  been  difcovered  in  Egypt  by  the  immortal  name 
of  Ceres,  flie wed  greater  ingenuity  than  feeding  them  with  die 
Urge  roots  of  potatoes,  which  feem  to  have  been  a  difcovery  of 
ill-fated  Mexico. 

This  greater  prbduftion  of  food  by  agriculture  than  by  paftur- 
age, fliews  that  a  nation  nouriflied  by  animal  food  will  be  lefs  nu- 
merous than  if  nourifiied  by  vegetable }  and  the  former  will  there- 
fore be  Gable,  if  they  are  engaged  in  war,  to  be  conquered  by 
the  latter,  as  Abel  was  (lain  by  Cain.  This  is  perhaps  the  only 
valid  argument  againft  inclofing  open  arable  fields.  The  great 
produdlion  of  human  nourifliment  by  agriculture  and  pafturage 
evinces  the  advantage  of  fociety  over  the  favage  ftate  j  as  the 
number  of  mankind  becomes  increafed  a  thoufand  fold  by  the 
atts  of  agriculture  and  pafturage  ;  and  their  happinefs  is  proba- 
bly under  good  governments  improved  in  as  great  a  proportion, 
as  they  becoine  liberated- from  the  hourly  fear  of  beafts  of  prey, 
from  the  daily  fear  of  famine,  and  of  me  oceafional  incurfions 
of  their  cannibal  neighbours. 

But  pafturage  cannot  exift  without  property  both  in  the  foil, 
and  the  herds  which  it  nurtures ;  and  for  the  invention  of  arts, 
and  produftioA  of  tools  ncceflary  to  agriculture,  fome  muft  think, 
and  others  labour ;  and  as  the  eftbi^s  of  fome  will  be  crowned 
with  greater  fucccfs  than  that  of  others,  an  ineqajlity  of  the 
r^nks  of  fodcty  muft  fucceed  ;  but  this  inequality  of  mankind  in 
the  prefent  ftite  of  the  world  is  too  grait  for  the  purpofcs  of  pro- 
ducing the  greateft  quantity  of  human  nouriihment,  and  the 
greateft  fum  of  human  happinefs ;  there  fliould  be  no  flavery  at 
#ne  end  of  the  chain  of  fociety>  and  nodefpotifin  at  the  other. — 
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By  the  future  improvements  of  human  reafon  fuch  govern- 
ments  may  poffibly  hereafter  be  eflabliOied,  as  may  a  hundred- 
fold increafe  the  numbers  of  Aiaukind^and  a  thoufand-fold  their 
happinefs. 

IV.  I.  Water  muft  be  conGdered  as  a  part  of  our  nutriment, 
becaufe  fo  much  of  it  enters  tha  compofition  of  our  folids  as 
well  as  of  our  fluids  }  and  becaufe  vegetables  are  now  believed  to 
draw  almoft  the  whole  of  their  nourifhrnent  from  this  fourcc. 
As  in  them  die  water  is  dccompofed,  as  it  is  perfpired  by  tliem 
in  the  funfliine,  the  oxygen  gas  increafes  the  quantity  and  the 
purity  of  the  atmofphcre  in  their,  vicinity,  and  the  hydrogen 
feems  to  be  retained,  and  to  form  the  nutritive  juices,  and  con- 
iequent  fecretions  of  reGn,  gum,  wax,  honey,  oil,  and  other  veg- 
etable produftions.  See  12k)tanic  Garden,  Part  I.  Cant.  IV, 
^  line  25,  note.  It  has  however  other  ufes  in  the  fyftem,  befidcs 
that  of  a  nouriihing  material,  as  it  dilutes  our  fluids,  and  lubri- 
cates our  folids  i  and  on  all  thefe  accounts  a  daily  fupply  of  it  is 
required. 

2.  River- water  is  in  general  purer  than  fpring-water ;  as  the 
neutral  falts  waflied  down  from  the  earth  decompofe  each  other, 
except  pcrhajps  the  marine  fait ;  and  the  earthsj  with  which 
fpring-watcr  frequently  abounds,  is  precipitated  -,  yet  it  is  not 
improbable,  that  the  calcareous  earth  diflblved  in  the  water  of 
ipany  fprings  may  contribute  to  our  nourifhment,  as  the  water 
fro  n  fprings,  whicli  contain  eaith,  is  faid  to  conduce  to  enrich 
thofe  lands,  which  are  flooded  with  it,  more  than  river  water. 

The  Chinefe  arc  faid,  by  Sir  G.  Staunton,  to  purify  the  water 
of  fome  muddy  rivers  or  canals,  by  ftirrin^  them  with  a  hollow 
cane  full  of  fmall  holes,  in  the  tube  of  which  are  enclofed  fome 
pieces  of  alum.  And  the  bakers  in  London  aflert,  that  one  ufe 
of  alum  is  to  dear  the  New  River  water,  and  thus  to  render 
their  bread  whiter.  Where^  any  volatile  alkali  is  mixed  with 
water,  as  often  happens  from  the  liable  dung  and  other  ordure 
of  populous  towns,  it  will  be  converted  to  vitriolic  ammoniac  by 
a  folution  of  alum ;  and  calcareous  earth  may  be  converted  into 
gypfum,  and  fid>ride  along  with  the  earth  of  the  alum.  See 
ClafsII.  I.  6.  16. 

3.  Many  arguments  feem  to  (hew,  that  calcareous  earth  con- 
tributes to  the  nourifliment  of  animals  and  vegetables.  Firft 
Decaufe  calcareous  earth  conftitutes  a  confiderable  part  of  them, 
and  muft  tlierefore  either  be  received  from  without,  or  formed 
by  them,  or  both,  as  milk,  when  taken  as  food  by  a  laGefcent 
woman,  is  decompofed  in  the  ftomach  by  the  procefs  of  digef- 
tion,  and  again  in  part  converted  into  milk  by  the  peftoral  glands. 
Secondly,  becaufe  from  tlie  analogy  of  all  organic  life,  whatever 
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ha6  tompofed  a  part  of  a  vegetable  or  animal  may  again  afteii^ 
its  chemical  foludon  become  a  part  of  another  vegetable  or  an« 
imal|  fuch  is  the  general  tranfoiigiration  of  matter.  And  thirdly ^ 
becaufe  the  great  ttfe  of  lime  in  agricukurc  :)n  almoft  all  kinds 
of  foil  and  Stuation  canilot  be  faHsfaAorily  explained  from  its 
themical  properties  alone.  Though  thefe  may  alfo  in  cetrain 
foils  and  utuations  have  Cbniiderable  efie£l. 

The  chemical  ufes  of  lime  in  agriculture  may  be,  t.  from  its 
deftroying  in  a  Ihort  time  the  cohefion  of  dead  vegetable  fibres, 
and  thus  reducing  them  to  earth,  which  otherwife  is  effefled  by 
a  flow  procefs  either  by  the  confumption  of  infe£ls  or  by  a 
gradual  putrefeftion.  Thus  I  am  informed  that  a  mixture  of 
lime  with  oak  bark,  after  the  tanner  has  extraded  from  it  what*^ 
ever  is  foluble  in  water,  will  in  two  or  three  months  reduce  it 
to  a  fine  black  earth,  which,  if  only  laid  in  heaps,  it  would  re- 
qi/ire  as  many  years  to  c&&  by  its  own  fpontaneous  fermenta- 
tion (  r  p*  treia^ion.  Thiseflfedi  of  lime  muft  be  particularly  ad« 
vantageous  to  newly  enclofed  commons  when  firft  broken  up. 

Secondly,  lime  for  many  months  continues  to  attract  moifture 
from  the  air  or  earth,  which  it  deprives  I  fuppofe  of  carbonic 
aciJ}  ni  then  fufiers  it  to  exhale  again,  as  is  feen  on  the  plaf* 
tered  walls  of  new  houfes.  On  this  account  it  muft  be  advan* 
tageous  when  mixed  with  dry  ot  fandy  foils,  as  it  attrafls  moif« 
ture  from  the  air  above  or  the  earth  beneath,  and  this  moifture 
is  then  abforbed  by  the  lymphatics  of  the  roots  of  vegetables. 
1  lilrdly,  by  mixing  lime  with  clays  it  is  believed  to  make  them 
1:  i-^^  cohcfive,  and  thus  to  admit  of  their  being  more  eafily  pen- 
etrated by  vegetable  fibres.  A  mixture  of  lime  with  clays  de* 
ftroys  their  fupcrabundancy  of  acid,  if  fuch  exifts,  and  by  unit- 
ing with  it  converts  it  into  gypfum  or  alabafter.  And  laftly, 
freCb  lime  deftroys  worms,  fnaiis,  and  other  infefls,  with  which 
it  happens  to  come  in  conta£l. 

Yet  do  not  all  thefe  chemical  properties  feem  to  account  for 
the  great  ufes  of  lime  in  almoft  jiU  foils  and  fituations,  as  it  con- 
tributes fo  much  to  the  melioration  of  the  crops,  as  well  as  to 
their  increafe  and  quantity.  Wheat  from  land  well  limed  19 
believed  by  farmers,  millers,  and  bakers,  to  be,  as  they  fuppofe, 
thinner  (kinned )  that  is,  it  turns  out  more  and  better  flour  ; 
which  I  fuppofe  is  owing  to  its  containing  more  ftarch  and. 
lefs  mucilage.  In  refpeft  to  grafs-ground  I  am  informed,  that 
if  a  fpadeful  of  lime  be  thrown  on  a  tuflbck,  which  horfes  or 
cattle  have  rcfufed  to  touch  for  years,  they  will  for  many  fuc- 
ceeding  feafons  eat  it  quite  clofc  to  the  ground. 

One  property  of  lime  is  not  perhaps  yet  well  underftood,  I 
mean  its  producing  fo  much  heat,  when  it  is  mixed  with  water  5 

Voi^.  I.  O  o  o  which 
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which  may  be  owing  to  the  elementary  fluid  of  heat  confolldatcrf 
in  the  lime.  It  is  the  fteam  occafioned  by  this  heat,  when  water 
is  fprinkled  upon  lime,  if  the  water  be  not  in  too  great  quan-* 
tity  or  too  cold,  which  breaks  the  lime  into  fuch  fine  powder  as 
almod  to  become  fluid,  which  cannot  be  efle£ked  perhaps  by 
any  other  means,  and  which  I  fuppofe  muft  giye  great  prefer- 
ence to  lime  in  agriculture,  and  to  the  folutions  of  calcareous 
earth  in  water,  over  chalk  or  powdered  lime-ftdne,  when  fpread 
upon  the  land. 

4.  It  was  formerly  believed  that  waters  replete  with  calcare- 
ous earth,  fuch  as  incruft  the  infide  of  tea-kettles,  or  are  faid  ta 
petrify  mofs,  were  liable  to  produce  or  to  increafe  the  ftone  in 
the  bladder.  This  miftaken  idea  has  lately  been  exploded  by 
the  improved  chemiftry,  as  no  calcareous  earth,  or  a  very  minute 
quantity,  was  found  in  the  calculi  analyfed  by  Scheele  and  Berg- 
man. The  waters  of  Matlock  and  of  Carlfbad,  both  which  cover 
the  mofs,  which  they  pafs  through,  with  a  calcareous  cruft,  arc 
fo  f^r  from  increafing  die  ftone  of  the  bladder  or  kidneys,  that 
thofe  of  Carlibad  are  celebrated  for  giving  relief  to  thofe  labour- 
ing under  thefc  difeafes.  Philof.  Tranf.  Thofe  of  Matlock 
are  drunk  in  great  quantities  without  any  fufpicion  of  injury  ; 
and  I  well  know  a  perfon  who  for  above  ten  years  has  drunk 
about  two  pints  a  day  of  cold  water  from  a  fpring,  which  very 
much  incrufts  the  veflels,  it  is  boiled  in,  with  calcareous  earthy 
and  affords  a  copious  calcareous  fediment  with  a  folution  of  fait 
of  tartar,  and  who  enjoys  a  ftate  of  uninterrupted  health. 

V.  I.  As  animal  bodies  confift  much  both  of  oxygen  and 
s^zote^  which  make  up  the  compofition  of  atmofpfaeric  air,  thefe 
fliould  be  counted  amongft  nutritious  fubftances.  Befides  that 
by  the  experiments  of  Dr.  Prieftley  it  appears,  that  the  oxygen 
gains  admittance  into  the  blood  through  the  moift  membranes 
of  the  lungs  5  and  feems  to  be  of  much  more  immediate  confe- 
quence  to  the  prefervation  of  our  lives  than  the  other  kinds  of 
nutriment  above  fpecified.         ^ 

As  the  bafis  of  fixed  air,  or  carbonic  acid  gas,  is  carbonc, 
which  alfo  conftitutcs  a  great  part  both  of  vegetable  and  animal 
bodies  5  this  air  fiiould  likcwife  be  reckoned  amongft  nutritive 
fubrtanccs.  Add  to  this,  that  when  this  carbonic  acid  air  is 
fwallowed,  as  it  efcapes  from  beer  or  cyder,  or  when  water  is 
charged  with  it  as  detruded  from  limeftone  by  vitriolic  acid,  it 
affords  an  agreeable  fedfation  both  to  the  palate  and  ftomach, 
r.nd  is  therefore  probably  nutritive- 

The  imnienfe  quantity  of  carborte  and  of  oxygen  which  con- 
flitute  fo  great  a  part  of  the  limeftone  countries  is  almoft  be- 
yond conception,  and,  as  it  has  been  formed  by  animals,  may 

again 
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Bgain  become  a  part  of  them,  as  well  as  the  calcareous  matter 
with  which  they  are  united.  Whence  it  maybe  conceived, 
that  the  waters,  which  abound  with  limeftone  in  fohition,  may 
fupply  nutriment  both  to  animals  and  to  vegeubles,  as  mention- 
ed above. 

VI.  I.  The  manner,  in  which  nutritious  particles  are  fub- 
ftituted  in  the  place  of  thofe,  which  are  mechanically  abraded, 
or  chemically  decompofed,  or  which  vaniih  by  animal  abforp^ 
tion,  muft  he  owing  to  animal  appetencv,  as  defcribed  in  Se^, 
XXXVII.  3.  and  is  probably  fimilar  to  tne  procefs  of  inflamma- 
tion, which  produces  new  veflels  and  new  fluids ;  or  to  that 
which  conftitutes  the  growth  of  the  body  to  maturity.  Thus 
the  granulations  of  new  flefli  to  repair  the  injuries  of  wounds 
are  vifible  to  the  eye  j  as  well  as  the  callous  matter,  which  ce- 
ments broken  bones }  the  calcareous  matter,  which  repairs  in- 
jured fnail-fhells  ;  and  the  threads,  which  are  formed  by  filk- 
worms  and  fpiders ;  which  are  all  fecreted  in  a  fofter  flate,  and 
harden  by  exficcation,  or  by  the  cootaA  of  the  air,  or  by  abforp- 
tion  of  their  more  fluid  parts. 

Whether  the  materials,  which  thus  fupply  the  wade  of  the 
fyftem,  can  be  given  any  other  way  than  by  the  ftomach,  fo  as 
to  preferv^the  body  for  a  length  of  time,  is  worth  our  inquiry  ; 
as  cafes  fometimes  occur,  in  which  food  cannot  be  introduced 
into  the  ftomach,  as  in  obftruftions  of  the  cefophagus,  inflam- 
mations of  the  throat,  or  in  hydrophobia  ;  and  other  cafes  arc 
not  unfrequent  in  which  the  power  of  digeftion  is  nearly  or  to- 
tally deftroycd,  as  in  anorexia  cpileptica,  and  in  many  fevers. 

In  the  former  of  thefe  circumftances  liquid  nutriment  may 
fometimes  be  gotten  into  the  ftomach  through  a  flexible  cathe- 
ter ;  as  defcribed  in  Clafs  III.  i.  i.  15.  In  the  latter  many 
kinds  of  mild  aliment,  as  milk  or  broth,  have  frequently  been 
inje£led  as  clyflers,  together  with  a  fmall  quantity  of  opium,  as 
ten  drops  of  the  tincture,  three  or  four  times  a  day  •,  to  which 
alfo  might  be  added  very  fmall  quantities  of  vinous  fpirit.  But 
thefe,  as  far  as  I  have  obferved,  will  not  long  fuitain  a  perfoii, 
who  cannot  take  any  fuftenance  by  the  ftomach. 

2.  Another  mode  of  applying  nutritive  fluids  might  be  by 
extenfive  fomentations,  or  by  im merging  the  whole  body  iu  a 
bath  of  broth,  or  of  warm  milk,  which  might  at  the  fame  time 
be  coagulated  by  rennet,  or  the  acid  of  the  calf's  flomach  5  broth 
or  whey  might  thus  probably  be  introduced,  in  part  at  leaft,  into 
the  circulation,  as  a  folution  of  nitre  is  faid  to  have  been  ab- 
forbed  in  a  pediluvium,  which  was  afterMrards  difcovered  by  die 
manner  in  which  paper  dipped  frequently  in  the  urine  of *the  pa- 
tient and  dried,  burnt  and  fparkled  like  touch-paper.     Great 

quantity 


tS  NUTRIENTIA.  Art.  I.  a.  6.  j, 

quantity  of  water  is  alfo  known  to  be  abforbed  by  drofe^  wlio 
have  bathed  in  die  warm  bath  after  exercife  and  abftmence  fh>m 
liquids.  Cleopatra  was  faid  to  travel  with  400^  miich-tfcis 
in  her  train,  and  to  bathe  every  morning  in  their  miHe^ 
which  (he  probably  niight  ufe  as  a  cofmetic  rather  than  a 
nutritive. 

3.  The  transfufion  of  hi6od  from  another  animal  into  the 
vein  of  one,  who  could  take  no  fuftenance  by  the  throat,  or  £« 
geft  none  by  the  (lomach,  might  long  continue  to  fupport  him ; 
and  perhaps  other  nutrimem,  as  milk  or  muciiagei  might  be  thi:^ 
way  introduced  into  the  fyftem,  but  we  have  not  yet  fufficient 
experiments  on  this  fubjeft.  See  SeA.  XXXII.  4,  and  Clafs  L 
2»  3.  25.  and  Sup.  L  14.  2. 

VII.  Various  kinds  of  condiments,  or  £iuces,  have  been  tak- 
en along  with  vegetable  or  animal  food,  and  have  been  thongfat 
by  fome  to  ftrengthen  the  procefs  of  (Hgeftion  and  confequent 
procefs  of  nutrition.  Of  thefe  wine,  or  oAer  fermented  liqnorsn 
vinegar,  fait,  fpices,  and  muftard,  have  been  in  moft  common 
ufe,  and  I  believe  to  the  injury  of  tbot||ands.  As  the  ftomadi 
by  their  violent  ftimulus  at  letigth  lofes  its  natural  degree  of  ir^r 
ritabiltty,  and  indigeftion  is  the  confequence  \  which  is  attend- 
ed with  flatulency  and  emaciation.  Where  any  of  thefe  have 
been  taken  fo  long  as  to  induce  a  liabit,  they  muit  either  be 
continued,  hut  not  increafed ;  or  the  ufe  of  them  fhould  be 
gradually  and  cautioufly  diminiflied  or  difcontinued,  as  dfrecflecl 
in  Sea.  XII.  7.  8. 

IIL  Catalogots  of  the  Nctrientia. 

I.  I.  Venifoni  beef,  mutton,  hare,  goofe,  duck,  woodcod^ 

fnipe,  moor^game. 

2.  Oyfters,  lobfters,  crab$,  (hrimps,  mufhrooths,    eel, 

tench,  barbolt,  fmelt,  turbot,  fole,  turtle. 

3.  Lamb,  veal,  fucking-pig. 

4.  Turkey,  partridge,  pheafant,  fowl,  ecgs. 

5.  Pike,  perch,  gudgeon,  trout,  grayling. 

II.  Milk,  cream^  butter,  buttermilk,  whey,  cheefe. 

HI.  Wheat,  barley,  oats,  peafe,  potatoes,  turnips,  carrots,  cab- 
bage, afparagus,  artichdke,  ipinach,  beet,  apple,  pear, 
plum,  apricot,  ne&arine,  peach,  ftrawberry,  grape,  or- 
ange, melon,  cucumber,  dried  figs,  raiCns,  fugar,  honey. 
With  a  great  variety  of  other  roots,  feeds,  leaves,  and 
fruits. 

IV.  Water,  river-water,  fpring-water,  calcareous  earth. 

.  V.  Air, 
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V. ,  Aji^  exygenei  -asBofVe^  carbente  acid  pt^ 
VI.  Nutritive  baths  aad  iAjkevB,  trwosfttfion  of  blood. 
Vn.  Condimcirts. 


Art.  n. 
INCITANTIA. 


1,  I.  Thow  thik68|  which  increafe  the  exertdons  of  ^ 
tke4nri^tive  motionst  are  termed  incitantia.  As  alcohol,  or 
the  -ipiritvotts  part  of  fermented  Jiquors,  opium,  atid  mai^f 
drugs,  vhich  are  (till  cftecmed  poifons,  their  proper  dofes  ^ot 
b^ing  aibertaiaed.  To  <the{e  (hould  be  added  the  exhilarating 
pafii(»8  of  the*mind>  as  joy,  love :  and  externally  the  applica- 
tion of  -heatf  ek^Jdty,  etbesi  eflcntial  oils,  friction,  and  ex,^ 
ercife. 

2.  Thefe  promote  hoth  the  fecretions  and  ab(brpti<Mis,  in- 
creafe the  natural  heat,  and  renaove  thofe  pains,  which  origin- 
ate &om  the  4^6fi:  of  irritati^e^motioas,  termed  nervous  pains,; 
»nd  prevent  -the  convtUfions  coaiequent  to  them.  Wheagive^ 
iateraaljy  they  induce  coftivenefe,  and  deep  coloured  urine  \ 
gad  by  a  greater  dofe  intoxication,  and  its  confequences. 

n.  Observations  on  the  Incitantia. 

1.  I.  Opium  and  alcohol  increafe  all  the  'Secretions  and  ab- 
forptions.  The  increafe  of  the  fecretion  of  fenforial.  power  ap- 
pears from  the  violent  exertions  of  drunken  people  ;  the  fecre- 
tion  of  fweat  is  more  certainly  excdted  by  opium  or  virine  tbaa 
by  any  other  medicine ;  and  the  increafe  of  general  heat,  which 
thefe  drugs  produce,  is  ^n  evidence  of  their  efie£t  in  promoting 
all  the  fecretions  §  fince  an  increafe  of  fecretion  is  always  at- 
tended with  increafe  of  heat  in  the  part,  as  in  hepatic  and  other 
inflammations. 

2.  But  as  they  at  the  fame  time  promote  abferption ;  thofc 
^uids,  which  are  feoreted  into  receptacles,  as  the  urine,  bile,  in- 
teftinal  and  pulmonary  mucus,  have  again  their  thinner  parts 
^bforbcd ;  and  hence,  thoii^h  the  quantity  of  fccreted  fluid 
was  increafed,  yet  as  the  abferption  was  alfo  increafed,  the  ex- 
cretion from  thefe  xeceptacles  is  leflRsned  i  at  the  fame  time  that 
it  is  deeper  coloured  pr  of  thicker  confiftence,  as  die  urine,  al- 

vine 
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vine  fcccsi  and  pulmonary  mucus.  Whereas  the  perfpiration 
being  fccretcd  on  the  furface  of  the  body  is  vifiblc  in  its  increaf- 
cd  quantity,  before  it  can  be  reabforbed  ;  whence  arifes  that 
erroneous  opinion,  that  opium  increafes  the  cutaneous  fecretionji 
and  leilens  all  the  others. 

3.  It  muft  however  be  noted,  that  after  evacuations  opium 
feems  to  promote  the  abforptions  more  than  the  fecretions  ;  if 
you  except  that  of  the  fenforial  power  in  the  brain,  which  prob- 
aUy  fullers  no  abforption.  Hence  its  efficacy  in  reftraining 
baemonhagesj-'after  the  v^flels  are  emptied,  by  promoting  vinoua 
abforption,    " 

4.  In  ulcers  the  matter  is  thickened  by  the  exhibition  of  opi- 
um from  the  increafed  abforption  of  the  thinner  parts  of  it  5 
but  it  is  probable,  that  the  whole  fecretion,  including  the  part 
which  is  abforbed^  is  increafed ;  and  hence  new  fibres  are  fe- 
crctcd  along  with  the  matter,  and  the  ulcer  fills  with  new  gran- 
ulations of  fieft.  But  as  no  ulcer  can  heal,  till  it  ceafes  to  dii>- 
charge  5  that  is/ttU  the  abforption  becomes  as  great  as  the  ex-^ 
cretion ;  thofe  me£cines,  which  promote  abforption  only,  are 
more  advantageous  for  the  healing  an  ulcer  after  it  is  filled 
with  new  flcfh ;  as  the  Peruvian  bark  internally,  with  banda- 
ges and  folutions  of  lead  externally. 

5.  There  are  many  pains  which  originate  from  a  want  of  due 
motion  in  the  part,  as  thofe  occafioned  by  cold  ^  and  aU  thofe 
pains  which  are  attended  with  cold  extremities,  and  are  gener- 
ally termed  nervous.  Thefe  are  relieved  by  whatever  excites 
the  part  into  its  proper  aftions,  and  hence  by  opium  and  alco- 
hol 5  which  are  the  moft  univerfal  ftimulants  we  are  acquaint- 
ed with.  In  thefe  cafes  the  effeft  of  opium  is  produced,  as 
foon  as  the  body  becomes  generally  warm  ;  and  a  degree  of  in- 
toxication or  fleep  follows  the  deflation  of  the  pain. 

Thefe  nervous  pains  (as  they  are  called)  frequently  return  at 
certain  periods  of  time,  and  are  aMb  frequently  fucceeded  by 
convulfions  ;  in  thefe  cafes  if  opium  removes  the  pain,  the  con- 
vulfions  do  not  come  on.  For  this  purpofe  it  is  bed  to  exhibit 
it  gradually,  as  a  grain  every  hour,  or  half  hour,  till  it  intoxi- 
cates. Here  it  muft  be  notcd^  that  a  much  lefs  quantity  will 
5)revent  the  periods  of  thefe  cold  pains,  than  is  neceflary  to  re- 
ieve  them  after  their  accefs.  As  a  grain  and  half  of  opium 
given  an  hour  before  the  expefted  paroxyfm  will  prevent  the 
cold  fit  of  an  intermittent  fever,  but  will  not  foon  remove  it, 
when  it  is  already  formed.  For  in  the  former  cafe  the  ufual 
or  healthy  afibciations  or  catenations  of  motion  favour  the  effeft 
of  the  medicine  5  in  the  latter  cafe  thefe  aflbciations  or  catena- 
tions 
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tions  are  difordered>  or  interrupted)  and  new  ones  are  forihedi 
which  fo  far  counteraA  the  efieA  of  the  medicine. 

When  opium  has  be^n  required  in  large  dofes  to  eafe  or  pre-> 
vent  conyulfionsi  fome  have  advifed  the  patient  to  omit  the  ufe 
of  wine,  as  a  greater  quantity  of  opium  might  then  be  exhibit-* 
ed  ;  and  as  opium  feems  to  increafe  abforption  more,  and  fe- 
cretion  lefs,  than  vinous  fpirit ;  it  may  in  fome  cafes  be  ufeful 
to  exchange  one  for  the  other ;  as  in  difeafes  attended  with  too 
great  evacuation,  as  diarrhoea,  and  dyfcntery,  opium  may  be 
preferable  5  on  the  contrary  in  tetanus,  or  l«cked-jaw,  wl^ere 
inflammation  of  th6  fyftem  qiight  be  of  fcrvice,  wine  ,may  be 
preferable  to  opium  ;  fee  Clafs  UI.  i.  i.  i2.  I  have  generally 
obferved,  that  a  mixture  of  fpirit  of  wine  and  warm  water,  giv* 
en  alternately  with  the  dofes  of  opium,  has  fooneft  and  moft. 
certainly  produced  that  degree  of  intoxication,  which  was  necef- 
fary  to  relieve  the  patient  in  the  epilepfia  dolorifica* 

The  external  application  of  opium  may  alfo  be  ufed  with  ad« 
vantage,  and  efpeciaUy  when  the  ftomach  rejefls  its  internal  ufe  | 
for  this  purpofe  I  have  direfled  the  whole  fpine  of  the  back  to 
be  moiftened  with  tin£ture  of  opium  with  fuccefs  in  epileptic 
convulfions.  And  an  extenfive  fridion  with  a  liniment  confift^ 
ing  of  fix  grains  of  opium,  well  triturated  with  an  ounce  of  hog's 
fat,  has  lately  been  faid  to  induce  fleep  in  maniacal  cafes,  by 
Dr.  L.  Frank  of  Florence. 

Injections  of  a  folution  or  tin£^ure  of  opium  into  the  reClum 
a£l  on  the  general  conftitution,  but  require  about  double  the 
quantity  for  that  purpofe  as  when  taken  into  the  ftomach.  In- 
jeflions  of  a  folution  of  opium  into  the  urethra  may  be  of  fervice 
to  relieve  pain,  or  to  produce  the  abforption  of  the  new  veflela 
produced  by  inflammation,  after  fufficient  evacuations,  as  is  feen 
when  it  is  applied  to  an  inflamed  eye.  Or  laftly,  to  alleviate 
the  pain  from  acrid  difcharges  by  increafing  their  abforption,  or 
the  pain  from  torpor  of  the  part,  as  in  fome  tooth-a<^s,  by  its 
external  application. 

6.  There  is  likewife  fome  relief  given  by  opium  to  inflamma- 
tory  pains,  or  thofe  from  excefs  of  motion  in  the  aflFeAed  part  ^ 
but  with  this  difierence,  that  this  relief  from  the  pains,  and  the 
fleep,  which  it  occafions,  do  not  occur  till  fome  hours  after  the 
exhibition  of  the  opium.  This  requires  to  be  explained  5  after 
the  ftimulus  of  opium  or  of  alcohol  ceafes,  as  after  common 
drunkennefs,  a  confequent  torpor  comes  on  i  and  the  whole 
habit  becomes  lefs  irritable  by  the  natural  ftimuli.  Hence  the 
head-achs,  fickncfs,  and  languor,  on  the  next  day  after  intoxica- 
tion, with  cold  (kin,  and  general  debility.  Now  in  pains  from 
<xccfs  of  motion,  called  inflammatory  pains,  when  opium  isgiv-- 
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CA,  tke  p»D  is  not  relieved,  till  the  <IdMlity  comet  on^aftec  the 
ftimulas  ceafes  to  a£t ;  for  then  after  the  greater  (Hmulus  of  the 
opium  has  exhaufted  mach  o£the  fenforial  power,  thele&  ftim- 
tmi8,  which  before  cau£ed  the  paio,  docs  not  now  excite  the  part 
into  unnatural  a^iom 

In  thele  cafes  the  ftimulus  of  the  opium  firft  incicaies  the  painf 
and  it  fomctimes  happens,  that  fo  great  a  torpor  foUows,  as  to 
produce  the  death  or  mortification  of  the  affe&ed  part ;  idience 
the  danget  of  giving  opium  in  inflammatory  diibafes,  efpecialij 
in  Iniamnuoion  of  the  bowels  ^  but  in  general  the  pain  returns 
with  its  former  violence,  when  the  toipor  above  mentioned 
ceafes.  Hence  thefe  pains  attended  with  inflanunation  are  bed 
relieved  by  copious  vcnefedion,  other  evacuations,  and  the  dais 
of  medicines  called  torpentia« 

7.  Thefe  pains  from  excels  of  motion  are  attended  with  in« 
creafed  heat  of  the  whole,  or  of  die  afieded  part,  and  a  ftrong 
quick  pulie  ^  the  pains  from  defe£k  of  motion  are  attended  with 
cold  extremities,  and  a  weak  pulfe  ;  which  is  aUb  generally  more 
frequent  than  natural,  but  not  always  fo. 

8,  Opium  and  alcohol  are  ^e  only  two  drugs,  we  are  much 
acquainted  with,  which  intoxicate ;  and  by  tms  circumftance 
ar«  eafily  diilinguiihed  from  the  fecementia  and  fosbentia* 
Can^phor,  and  cicuta,  and  nicodana,  are  thought  to  induce  a 
kind  of  intoxication ;  and  there  are  many  other  drugs  of  this 
ckUs,  whofe  effb^is  are  lefs  known,  or  their  dofes  nor  aibertain- 
ed;  as  atropa  belladonna,  fayofcyamus,  ftramonium,  prumis 
laurocerafus,  menifpermum,  cynogloiTum,  fome  fungi,  and  the 
water  diftilled  from  black  cherry-ftones ;  the  laft  of  which  tvas 
once  much  in  ufe  for  die  convulfions  of  children,  and  was  faid 
to  have  good  effe& ;  but  is  now  improvideotly  left  out  of  our 
pharmacopoeias.  I  have  known  one  leaf  of  the  lauroceraAis^ 
(bred  and  made  into  tea,  given  every  morning  for  a  vireek  with 
no  ill  conjsquence  to  a  weak  byfteric  lady,  but  rather  perhaps 
with  advantage. 

It  is  probable,  that  other  bitter  kernels,  as  thofe  of  horfe-chef* 
nuts,  and  of  acorns,  a:fculus  hippocaftanum,  and  quercus  rohur, 
may  pofTefs  fomewhat  of  an  intoxicating  quality  $  and  by  this 
kind  of  ftimulus,  as  well  as  by  their  bitter  part,  may  be  ufed  to 
prevent  the  paroxyfm  of  an  ague,  if  admimftered  an  hour  be- 
fore the  cxpeftcd  accefs  of  it,  as  is  lately  affirmed  by  Dr.  Fuchs 
of  Jena ;  who  fays,  an  extrad  prepared  from  the  ripe  kernels  of 
the  horfc-chefnut  afts  like  an  cxtraft  of  Peruvian  bark  ;  and 
adds  that  the  bark  alfo  of  this  tree  is  ufed  with  fuccefe  inftead 
of  the  Peruvian  bark. 

f/.  The  pernicious  effefls  of  ^  continued  ufe  of  much  vinous 
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fpirit  is  daily  feen  and  lamented  by  phyficians ;  hot  only  early 
debility,  like  premature  age,  but  a  dreadful  catalogue  of  difcafes 
is  induced  by  this  kind  of  intemperance  ;  as  dropfy,  gout,  lep^ 
rofy,  epilepfy,  infanity,  as  defcribed  in  Botanic  Garden,  Part  11. 
Canto  III.  line  357.  Tlie  ftronger  or  lefs  diluted  the  fpirit  is 
taken,  the  fooner  it  feertis  to  deftroy,  as  in  dram-drinkers ;  but 
Hill  fooner,  when  kernels  of  apricots,  or  bitter  almonds,  or  lau- 
rel-leaf,  are  infu fed  in  the  fpirit,  which  is  termed  ratafia  j  as 
then  two  poifons  arc  fwallowed  at  the  fame  time.  And  vine- 
gar, as  it  contains  much  vinous  fpirit,  is  probably  a  noxious  part 
of  our  diet.  And  the  diftilled  vinegar,  which  is  commonly  fold 
in  the  fliops,  is  truly  poifonous,  as  it  is  generally  diftilled  by 
means  of  a  pewter  or  leaden  alembic-head  or  worm-tube,  and 
abounds  with  lead ;  which  any  one  may  dcted  by  mixing  with 
It  a  folution  of  liver  of  fulphur.  Opium,  when  taken  as  a  lux- 
ury, not  as  a  medicine,  is  as  pernicious  as  alcohol ;  as  Baroa 
de  Tott  relates  in  his  account  of  the  opium-eaters  in  Turkey. 

10.  It  mull  be  obferved,  that  a  frequent  repetition  of  the  ufe 
of  this  clafs  of  medicines  fo  habituates  the  body  to  their  lUmu- 
lus,  that  their  dofe  may  gradually  be  increafed  to  an  aflonifhing 
quantity,  fuch  as  otherwife  would  xnftantly  deftroy  life  ;  as  is 
frequently  feen  in  thofe,  who  accuftom  themfelvcs  to  the  daily 
ufe  of  alcohol  and  opium  5  and  it  would  feem,  that  thefe  unfor*i 
tunate  people  become  difeafed  as  foon  as  they  omit  their  ufual 
potations  5  and  that  the  confequent  gout,  dropfy,  palfy,  or  pim- 
pled face,  occur  from  the  debility  occafioned  from  the  want  of 
accuftomcd  ftlmulus,  or  to  fome  change  in  the  contraftile  fi- 
bres, which  requires  the  continuance  or  increafe  of  it.  Whence 
the  cautions  ueccflary  to  be  obferved  arc  mentioned  in  Seel. 

xir.  7. 8. 

11.  It  is  probable,  that  fome  of  the  articles  in  the  fubfequent 
catalogue  do  not  induce  intoxication,  though  they  have  been 
efteemed  to  do  fo  ;  as  tobacco,  hemlock,  nux  vomica,  ftavifa^ 
gria  ;  and  on  this  account  fliould  rather  belong  to  other  arrange- 
ments, as  to  the  fecernentia,  or  forbentia,  or  invertentia. 

II.  I .  Externally  the  application  of  heat,  as  the  warm  bath< 
by  its  ftimuIus  on  the  (kin  excites  the  excretory  d\xiks  of  the 
perfpirativc  glands,  and  the  mouths  of  the  lymphatics,  which  open 
on  its  furface,  into  greater  aftion  j  and  in  confequence  many 
other  irritative  motions,  which  are  aflbciated  with  them.  To 
this  increafed  aftion  is  added  pleafurable  fcnfation,  which  adds 
further  afUvity  to  the  fyRem  ;  and  thus  many  kinds  of  pain  re- 
ceive relief  from  this  additional  atmofphere  of  heat. 

The  ufe  of  a  warm  bath  of  about  96  or  98  degrees  of  heat, 
for  half  an  hour  once  a  day  for  three  or  four  months,  I  have 
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known  of  great  fervice  to  weak  people,  and  is  perhaps  the  Icaft 
noxious  of  all  unnatural  ftimuli ;  which  however,  like  all  other 
great  excitement,  may  be  carried  to  excefs,  as  Complained  of  by 
the  ancients.  The  unmeaning  application  of  the  words  relaxation 
and  bracing  to  warm  and  cold  baths  has  much  prevented  the 
ufe  of  this  grateful  ftimulus ;  and  the  mifufe  of  the  term  warm* 
bath,  when  applied  to  baths^older  than  the  body,  as  to  thofc  of 
Buxton  and  Matlock,  and  to  artificial  baths  of  lefs  than  90  de- 
grees of  heat,  which  ought  to  be  termed  cold  ones,  has  contrib- 
uted to  miflead  the  unwary  in  their  application. 

The  ftimulus  of  wine,  or  fpice,  or  fait,  increafes  the  heat  of 
the  fyftem  by  increafmg  all  or  fome  of  the  fecretions  ;  and  hence 
the  ftrength  is  diminifhed  afterwards  by  the  lofs  of  fluids,  as 
well  a.s  by  the  increafed  a£tion  of  the  fibres.  But  the  ftimulus 
of  the  warm-bath  fupplies  heat  rather  than  produces  it ;  and 
rather  fills  the  fyftem  by  increafed  abforption,  than  empties  it 
by  increafed  fecretion ;  and  may  hence  be  employed  with  advan- 
tage in  almoft  all  cafes  of  debility  with  cold  extremities,  perhaps 
even  in  anafarca,  and  at  the  approach  of  death  in  fevers.  In 
thefe  cafes  a  bath  much  beneath  98  degrees,  as  of  80  or  85, 
might  do  injury,  as  being  a  cold-bath  compared  witli  the  heat 
of  the  body,  though  fuch  a  bath  is  generally  called  a  warm  one. 

The  adivity  of  the  fyftem  thus  produced  by  a  bath  of  98  de- 
grees of  heat,  or  upwards,  does  not  feem  to  render  the  patients 
liable  to  take  cold,  when  they  come  out  of  it ;  for  the  fyftem  is 
lefs  inclined  to  become  torpid  than  before,  as  the  warmth  thus 
acquired  by  communication,  rather  than  by  increafed  adlion, 
continues  long  without  any  confequent  chillnefs.  Which  ac- 
cords with  the  obfervation  of  Dr.  Fordyce,  mentioned  in  Sup. 
I.  5.  I.  who  fays,  that  thofe  who  are  confined  fome  time  in  an 
atmofphere  of  120  or  130  degrees  of  heat,  do  not  feel  cold  or 
look  pale  on  coming  into  a  temperature  of  30  or  40  degrees ; 
which  would  produce  great  palenefs  and  fenfation  of  coldnefs 
in  thofe,  who  had  been  fome  time  confined  in  an  atmofphere  of 
only  86  or  90  degrees  of  heat.  Treatife  on  Simple  Fever,  p. 
168. 

Hence  heat,  where  it  can  be  confined  on  a  torpid  part  along 
with  moifture,  as  on  a  fcrofulous  tumour,  will  contribute  to 
l)ro(luce  fuppuration  or  refolution.  This  is  done  by  applying  a 
warm  poultice,  which  fliould  be  frequently  repeated  \  or  a  plaf- 
tcr  of  refin,  wax,  or  fat  \  .ox  by  covering  the  part  with  oiled 
fiik;  both  which  laft  prevent  the  perfpirable  matter  from  efcap- 
ing  as  well  as  the  heat  of  the  part,  as  thefe  fubftances  repel 
moifture,  and  are  bad  conduftors  of  heat.  Another  great  ufe 
•1"  tl)c  itimulus  of  heat  is  by  applying  it  to  torpid  ulcers,  which 
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are  generally  termed  fcrofulous  or  fcorbutic,  and  are  much  eafier 
inclined  to  heal,  when  covered  with  feveral  folds  of  flannel. 

Mr. had  for  many  months  been  affli£):ed  with  an  ulcer 

in  perinaeo,  which  communicated  with  the  urethra,  through 
which  a  part  of  his  urine  was  daily  evacuated  with  confiderable 
pain  5  and  was  reduced  to  a  great  degree  of  debility.  He  ufed 
a  hot-bath  of  f  6  or  98  degrees  of  heat  evety  day  for  half  an 
hour  during  about  fix  months.  By  this  agreeable  ftimulus  re- 
peated thus  at  uniform  times  not  only  the  ulcer  healed,  contra- 
ry to  the  expedation  of  his  friends,  but  he  acquired  greater 
health  and  ftrength,  than  he  had  for  fome  years  previoully  ex- 
perienced. 

Mrs. was  affefted  with  tranfient  pains,  which  were  call- 

ed  nervous  fpafms,  and  with  great  fear  of  difeafes  which  Ihe 
did  not  labour  under,  with  cold  extremities,  and  general  debil- 
ity. She  ufed  a  hot-bath  every  other  day  of  ^6  degrees  of  heat 
for  about  four  months,  and  recovered  a  good  (late  of  health, 
with  greater  ftrength  and  courage,  than  flie  had  poiTeffed  for 
many  months  before. 

Mr.  Z.  a  gentleman  about  65  years  of  age,  had  lived  rather 
intemperately  in  refpeft  to  vinous  potation,  and  had  for  many 
years  had  annual  vifits  of  the  gout,  which  now  became  irregu- 
lar, and  he  appeared  to  be  lofing  his  ftrength,  and  beginning  to 
feel  the  efFefts  of  age.  He  ufed  a  bath,  as  hot  as  was  agreea- 
ble to  his  fenfations,  twice  a  week  for  about  a  year  and  half, 
and  greatly  recovered  his  health  and  ftrength  with  lefs  frequent 
and  lefs  violent  returns  of  regular  gout,  and  is  now  near  80  years 
of  age. 

When  Dr.  Franklin,  the  American  philofopher,  was  in  En- 
gland many  years  ago,  I  recommended  to  him  the  ufe  of  a 
warm-bath  twice  a  week  to  prevent  the  too  fpeedy  accefs  of  old 
age,  which  he  then  thought  that  he  felt  the  approach  of,  and  I 
have  been  informed,  that  he  continued  the  ufe  of  it  till  near  his 
death,  which  was  at  an  advanced  age. 

All  thefe  patients  were  a()vifed  not  to  keep  themfelves  warm- 
er than  their  ufual  habits,  after  they  came  out  of  the  bath,  wheth- 
er they  went  into  bed  or  not ;  as  the  defign  was  not  to  promote 
perfpiration,  which  weakens  all  conftitutions,  and  feldom  is  of 
fervice  to  any.  Thus  a  flannel  fliirt,  particularly  if  it  be  worn 
in  warm  weather,  occafions  weaknefs  by  ftimulating  the  flcin  by 
its  points  into  too  great  aftion,  and  producing  heat  in  confe- 
quence  5  and  occafions  emaciation  by  increafing  the  difcharge 
of  perfpirable  matter ;  and  in  both  thefe  refpedis  differs  from 
the  cflFeft  of  warm  bathing,  which  communicates  heat  to  the 
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fydem  at  the  fame  time  th^it  it  ftimulates  it|  and  caufes  abforp* 
tion  more  than  exhalation. 

Thofe  who  have  remained  half  an  hour  in  a  warm  bath,  when 
they  have  previoufly  been  exhauded  by  exercife,  or  abftinence 
from  food  or  fluids,  have  abforbed  fo  much  as  to  increafe  their 
weight  conHderably.  Dr.  Jurin  found  an  increafe  of  weight  to 
1 8  ounces  by  flecping  in  a  cool  room  after  a  day*s  exercife  and 
abilinence,  fo  much  in  that  fituation  was  abforbed  from  the  at- 
mofphere.  But  it  has  lately  been  obferved  by  Dr.  Rollo  and  by 
Pr.  Currie,  that  fome  patients  did  not  weigh  heavier  after  com- 
ing out  of  the  warm  bath,  and  being  wiped  dry.  From  whence 
we  may  conclude,  that  thefe  patients  were  not  previoufly  in  a 
ftate  of  inannition  j  or  that  they  had  remained  fo  long  in  the 
bath  as  to  lofe  fomewhat  by  the  perpetual  waftc  of  the  fyfl;cm 
by  digeflion,  circulation,  and  fecretion.  And  certainly  as  no 
wafte  occurs  by  the  ufe  of  the  warm  bath,  this  muft  be  the  moft 
harmlefs,  confequently  the  moft  falutary  of  all  increafcdftimulL 
See  Clafs  I.  i.  2.  3. 

2.  The  effefk  of  the  paflage  of  an  ele£lric  (hock  through  a 
paralytic  limb  in  caufing  it  to  contra£t,  befides  the  iate  experi- 
ments of  Galvani  and  Volta  on  frogs,  entitle  it  to  be  claflTed, 
araongft  univerfal  ftimulants.  Elcftric  (hocks  frequently  re- 
peated daily  for  a  week  or  two  remove  chronical  pains^  as  the 
pleurodyne  chronica,  Clafs  I.  2.  4.  14.  and  other  chronic  pains» 
which  are  termed  rheumatic,  probably  by  promoting  the  abforp- 
tion  of  fome  extravafated  material.  Scrofulous  tumours  are 
(ometimes  abforbed,  and  fonietimes  brought  to  fuppurate  by 
pafling  deftric  (hocks  through  them  daily  for  two  or  three  weeks. 

Mifs  ,  a  young  lady  about  eight  years  of  age,  had  a 

fwelling  about  the  fize  of  a  pigeon's  egg  on  her  neck  a  little 
below  her  ear,  which  long  continued  in  an  indolent  ftate. 
Thirty  or  forty  froall  eleftric  fliocks  were  pafled  through  it  once 
or  twice  a  day  for  two  or  three  weeks,  and  it  then  fuppurated  and 
healed  without  difficulty.  For  this  operation  the  coated  jar  of 
^he  electric  machine  had  on  its  top  an  eledrometer,  which 
raeafured  the  ihocks  by  the  approach  of  a  brafs  knob,  which 
communicated  with  the  external  coating  to  another,  which 
communicated  with  the  internal  one,  and  their  diftance  was  ad- 
jufted  by  a  fcrew.  So  that  the  Ihocks  were  fo  fraall  as  not  to 
alarm  the  child,  and  the  accumulated  eleftricity  was  frequently 
difcharged  as  the  wheel  continued  turning.  The  tumour  was 
trnclofed  between  two  other  brafs  knobs,  which  were  fixed  on 
yircs^  which  pafled  tlirough  glafs  tubes  ;  the  tubes  were  cement- 
ed in  two  grooves  on  a  board,  fo  that  at  one  end  they  were 
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nearer  eacji  other  than  at  the  other,  and  the  knobs  were  puflied 
out  fo  far  as  exadly  to  include  the  tumour. 

Inflammatioa$  of  the  eyes  witliout  fever  are  frequently  cured 
by  taking  a  ftream  of  very  fmall  eleAric  fparks  from  them,  or 
giving  the  eleftric  fparks  to  them,  once  or  twice  a  day  for  a 
week  or  two  j  that  is,  the  new  veiTels,  which  conftitute  inflam-. 
mation  in  thefe  inirritable  conilitutions,  are  abforbed  by  the  ac- 
tivity of  the  abforbents  induced  by  the  ftimulus  of  the  electric 
aura.  For  this  operation  the  ea&eft  method  is  to  fix  a  pointed 
wire  to  a  (tick  of  fealing  wax,  or  to  an  infulating  handle  of  glafs  ; 
one  end  of  this  wire  communicates  with  the  prime  conductor, 
and  tlie  point  is  approached  near  the  inflamed  eye  in  every  di- 
rection* 

III.  Externally  the  application  of  ether»  and  of  eflential  oils, 
as  of  cloves  or  cinnamon,  fecms  to  poflefs  a  general  ftimulating 
cflSsdi.  As  they  inftantly  relieve  tooth-ach,  and  hiccough, 
when  thefe  pains  are  not  in  violent  degree  ;  and  camphor  in 
large  dofes  is  faid  to  produce  intoxication ;  this  efFe£l  however 
I  have  not  been  witncfs  to,  and  have  reafon  to  doubt. 

Ether  dropped  into  the  ears  of  fome  deafifli  people,  fecms  to 
poflefe  a  two-fold  effeft,  one  of  diffolving  the  indurated  ear-wax, 
and  the  other  of  ftimulating  the  torpid  organ,  but  it  is  liable  to 
give  fome  degree  of  pain,  unlefs  it  be  freed  from  the  fulphurous 
acid,  fome  of  which  arifes  along  with  it  in  diilillation  j  to  pu*- 
rify  it  from  this  material  it  fhould  be  reftified  from  manganefe. 
Sec  Clafs  I.  2.  5.  6.  Lime  added  to  impure  ether  may  alfo 
unite  with  the  fulphuric  acid,  if  fuch  exifts  in  it,  and  form  fele- 
nite,  and  fubfide. 

The  manner  in  which  ether  and  the  eflential  oU  operate  on 
the  fyftem  when  applied  externally,  is  a  curious  quejlion,  as 
pain  is  fo  immediately  relieved  by  them,  that  they  muft  feem  to 
penetrate  by  the  great  fluidity  or  expanfive  property  of  a  part  of 
them,  as  of  their  odoriferous  exhalation  or  vapour,  and  thus  ftim- 
ubte  the  torpid  part,  and  not  by  their  being  taken  up  by  the  ab- 
forbent  veflels,  and  carried  thither  by  the  long  courfe  of  circula- 
tion 5  nor  is  it  probable,  that  thefe  pains  are  relieved  by  the 
fympathy  of  the  torpid  membrane  with  the  external  flcin,  which 
is  thus  ftimulated  into  adiion  •,  as  it  does  not  fucceed,  unlefs  it 
is  applied  over  the  pained  part.  Thus  there  appears  to  be  three 
different  modes  by  which  extraneous  bodies  may  be  introduced 
into  the  fyftem,  befides  that  of  abforption.  id.  By  ethereal 
tranfition,  as  heat  and  ele£lricity  i  2d.  by  chemical  attraction, 
as  oxygen  ^  and  3d-  by  expanfive  vapour,  as  ether  and  eflen- 
tial oils. 

IV*   The  perpetual  ncccfljty  of  the  mixture  of  oyiy^en  gas. 

with 
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with  the  blood  in  the  lungs  evinces^  that  it  muft  a£):  as  a  ftimu- 
lus  to  the  fanguifcrous  fyftem,  as  the  motions  of  the  heart  and 
arteries  prcfently  ceafe,  when  animals  are  immerfed  in  airs 
which  poffefs  no  oxygen.  It  may  alfo  fubfequently  anfwer 
another  important  purpofe,  as  it  is  probable  that  it  afibrds  the 
material  for  the  produftion  of  the  fenforial  power  ;  which  is 
fuppofed  to  be  fecreted  in  the  brain  or  medullary  part  of  the 
nerves  ;  and  that  the  perpetual  demand  of  this  fluid  in  refpira- 
tjon  is  occafioned  by  the  fenforial  power,  which  is  fuppofed  to 
be  produced  from  it,  being  too  fubtle  to  be  long  confined  in  any 
part  of  the  fyftem. 

Another  proof  of  the  ftimulant  quality  of  oxygen  appears 
from  the  increafed  acrimony,  which  the  matter  of  a  coinnion 
abfcefs  pofleffes,  after  it  has  been  expofed  to  the  air  of  the  at- 
mofphcre,  but  not  before ;  and  probably  all  other  contagious 
matters  owe  their  fever-producing  property  to  having  been  con- 
verted into  acids  by  their  union  with  oxygen.    See  Clafs  II.  i.  8. 

As  oxygen  penetrates  the  fine  moift  membranes  of  the  air-vef- 
fels  of  the  lungs,  and  unites  with  the  blood  by  a  chemical  at- 
tra£lion,  asis  feen  to  happen,  when  blood  is  drawn  into  a  bafon^ 
the  lower  furface  of  the  craflamentum  is  of  a  very  dark  red  fo 
long  as  it  is  covered  from  the  air  by  the  upper  furface,  but  be- 
comes florid  in  a  ihort  time  on  its  being  expofed  to  the  atmof- 
phcre ;  the  manner  of  its  introduftion  into  the  fyftem  is  not 
probably  by  animal  abforption  but  by  chemical  attradlion,  in 
which  circumftance  it  differs  from  the  fluids  before  mentioned 
both  of  heat  and  eleftricity,  and  of  ether  and  eflTential  oils. 

As  oxygen  has  the  property  of  pafling  through  moift  animal 
membranes,  as  firft  difcovercd  by  the  great  Dr.  Prieftley,  it  is 
probable  it  might  be  of  ufe  in  vibices,  and  petechiie  in  fevers, 
and  in  other  bruifes  5  if  the  flcin  over  thofe  parts  was  kept  moift 
by  warm  water,  and  covered  with  oxygen  gas  by  means  of  an 
inverted  glafs,  or  even  by  expofing  the  parts  thus  moiftened  to 
the  atmofphere,  as  the  dark  coloured  extravafated  blood  might 
thus  become  florid,  and  by  its  increafe  of  ftimulus  facilitate  its 
leabforption. 

Two  weak  patients,  to  whom  I  gave  oxygen  gas  in  as  pure  a 
ftate  as  it  can  eafily  be  produced  from  Exeter  manganefe,  and 
in  the  quantity  of  about  four  gallons  a  day,  feemed  to  feel  re- 
frcflied,  and  ftronger,  and  to  look  better  immediately  after  ref- 
piring  it,  and  gained  ftrength  in  a  ftiort  lime.  Two  others, 
one  of  whom  laboured  under  confirmed  hydrothorax,  and  the 
other  under  a  permanent  and  uniform  difficulty  of  refpiration, 
were  not  refrerfied,  or  in  any  way  ferved  by  the  ufe  of  oxygen  in 
the  above  quantity  of  four  gallons  a  day  for  a  fortnight,  whic4i 
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I  afcribed  to  the  ininritability  of  the  difeafed  lungs.  For  other 
cafes  the  reader  is  referred  to  the  publications  of  Dr.  Beddoes  ; 
Confiderations  on  the  Ufe  of  Fadlitious  Airs,  fold  by  Johnlon, 
London. 

Its  effe£ls  would  probably  have  been  greater  in  refpeft  to  the 
quantity  breathed,  if  it  had  been  given  in  a  dilute  ftate,  mixed 
with  10  or  20  times  its  quantity  of  atmofpheric  air,  as  otherwife 
much  of  it  returns  by  expiration  without  being  deprived  of  its 
quality,  as  may  be  feen  by  the  perfon  breathing  on  the  flame  of  a 
candle,  which  it  enlarges.  See  the  Trcatife  of  Dr.  Beddoes 
above  mentioned. 

Mr.  Scott  in  his  letters  in  the  Bombay  Courier  gave  the  black 
calciform  ore  of  mangancfe  in  the  quantity,  he  fays,  of  feveral 
drachms  a  day  without  any  inconvenience  to  a  venereal  patient, 
hoping  to  ferve  him  by  the  oxygen  contained  in  that  calx.  I 
have  formerly  given  lapis  calaminaris  to  the  quantity  of  2^ 
grains  twice  a  day  in  confumption,  without  inconvenience,  and  I 
fuppofe  this  calciform  ore  of  zinc,  as  well  as  the  ruft  of  iron, 
may  be  an  union  of  thofe  metals  with  oxygen,  and  may  probably 
be  given  internally  with  more  fafety  than  calces  of  lead,  which 
were  once  famous  in  confumptions.  See  Ciafs  II.  i.  5.  2.  and 
Article  IV.  2.  7.  i. 

V.  Thofe  paflions,  which  are  attended  with  pleafurable  fcnfa- 
tion,  excite  the  fyftem  into  increafed  aftion  in  confequence  of  that 
fenfation,  as  joy,  and  love,  a$,i«  feen  by  the  flufh  of  the  (kin. 
Thofe  paflions,  which  are  attended  with  difagreeable  fenfation, 
produce  torpor  in  general  by  the  expenfe  of  fenforial  power  oc- 
cafioned  by  ina£live  pain  ;  unlefs  volition  be  excited  in  confe- 
quence of'  the  painful  fenfation  ;  and  in  that  cafe  an  increafed 
adlivity  of  the  fyftem  occurs  5  thus  palenefs  and  coidn^s  are  the 
confequence  of  fear, but  warmth  and  rednefs  arc  the  confequence 
of  anger. 

VI.  Befides  the  exertions  of  the  fyftem  occafioned  by  increat 
cd  ftimuli,  and  confequent  irritation,  and  by  the  pafTions  of  the 
mind  above  defcribed,  the  increafed  aftions  occafioned  by  exer- 
cife  belong  to  this  article.  Thefe  may  be  divided  into  the  ac- 
tions of  the  body  in  confequence  of  volition,  which  is  generally 
termed  labour  ;  or  fecondly,  in  confequence  of  agreeable  fenfa- 
tion, which  is  termed  play  or  fport ;  thirdly,  the  exercife  occa- 
fioned by  agitation,  as  in  a  carriage  or  on  horfeback ;  fourthly, 
that  of  friftion,  as  with  a  brufii  or  hand,  fo  much  ufcd  in  the 
baths  of  Turkey  j  and  laftly,  the  exercife  of  fwinging. 

The  firft  of  thefe  modes  of  exercife  is  frequently  carried  to 
great  excefs  even  amongft  our  own  labourers,  and  more  fo  un- 
il«r  tlie  laili  of  flavery ;  fo  that  the  body  becomes  emaciated  and 

finks 
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finks  under  cither  the  prcfent  hardftrips,  or  hy  a  premature  old 
age.  The  fecond  mode  of  exercife  is  feen  in  the  play  of  all 
young  animals,  ns  kittens,  and  puppies,  and  children  ;  and  is  fo 
neceffary  to  tlieir  health  as  well  as  to  their  pleafure,  that  thofc ' 
children,  which  are  too  much  confined  from  it,  not  only  become 
pale-faccd  and  bloated,  with  tumid  bellies,  and  confcquent 
worms,  but  arc  liable  to  get  habits  of  unnatural  aftions,  as 
twitching  of  their  limbs,  or  fome  parts  of  their  countenance  ; 
together  with  an  ill-humoured  or  difcontented  mind. 

Agitation  in  a  carriage  or  on  horfeback,  as  it  requires  fomc 
little  voluntary  exertion  to  preferve  the  body  perpendicular,  but 
much  lefs  voluntary  exertion  than  in  walking,  fecms  the  beft 
adapted  to  invalids ;  who  by  thcfe  means  obtain  exercife  prin- 
cipally by  the  ftrength  of  the  horfe,  and  do  not  therefore  too 
much  exhauft  their  own  fenforial  power.  The  ufe  of  friftion 
with  a  brufti  or  hand,  for  half  an  hour  or  longer  morning  and 
evening,  is  ftill  better  adapted  to  thpfe,  who  are  reduced  to  ex- 
treme debility ;  and  none  of  their  own  fenforial  power  is  thus 
expended,  and  affords  fomewhat  like  the  warm-bath  aftivity 
without  felf-exertion,  and  is  ufed  as  a  luxury  after  warm  bathing 
in  many  parts  of  Afia. 

Another  kind  of  exercife  is  that  of  fwinglng,  which  requires 
fome  exertion  to  keep  the  body  perpendicular,  or  pointing  to- 
wards the  centre  of  the  fwing,  but  is  at  the  fame  time  attended 
with  a  degree  of  vertigo;  and  is  defcribed  in  Clafs  II.  i.  6.  7. 
IV.  2.   I.   10.  Sup.  I.  3.  and   15. 

The  neceflity  of  much  exercife  has  perhaps  been  more  infilled 
upon  by  phyficians,  than  nature  feems  to  demand.  Few  ani- 
mals exercife  themfelves  fo  as  to  induce  vifiblc  fweat,  unlefs  urg- 
ed to  it  bj  mankind,  or  by  fear,  or  hunger.  And  numbers  of 
people  in  our  market  towns,  'of  ladies  particularly,  with  fmall 
fortunes,  live  to  old  age  in  health,  without  any  kind  of  exercife 
of  body,  or  much  aftivity  of  mind.  • 

In  fummer  weak  people  cannot  continue  too  long  in'the  air,  if 
it  can  be  done  without  fatigue  ;  and  in  winter  they  ihould  go 
out  feveral  times  in  a  day  for  a  few  minutes,  ufing  the  cold  air 
like  a  cold-bath,  to  invigorate  and  render  them  more  hardy. 

III.  Catalogue  of  the  Incitantia. 

I.  Papaver  fomniferum  ;  poppy,  opium. 
Alcohol,  wine,  beer,  cyder. 

Prunus  lauro-cerafus  ;  laurel,  diftilled  water  from  the  leaves. 
Prunus  ccrafus  j  black  cherry,  diftilled    water  from  the 
kernels. 

Nicotiana 
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Nicotiana  tabacum ;  tobacco ;  the  effcntial  oU,  dacoaioii 
of  the  leaf. 

Atropa  belladonna ;  deadly  nightfhade,  the  berries. 

Datura  ftramoneum ;  thorn-apple,  the  friit  boiled  in  milk* 

Hyofcyamus  reticulatus ;  henbane,  the  feeds  and  leaves. 

Cynogloflum  5  hounds  tongue. 

Menifpermum,  cocculus ;  Indbn  berry. 

Amygdalus  amarus ;  bitter  almond. 

Cicuta  -,  hemlock.     Conium  maculatum  i 

Strychnos  nux  vomica  ? 

Delphinium  ftavifagria  ? 
n.  Externally,  heat,  eledlricity. 
m.  Ether,  eflential  oils. 
rV*.  Oxygen  gas. 
V.  Paflions  of  love,  joy,  anger. 
VI.  Labour,  play,  agitation,  fridMon. 


Art.  ni. 
SECERNENTIA. 


I.  Those  things  which  increafe  the  irritative  motions,  which 
conftitute  fecretion,  are  termed  fecernentia ;  which  arc  as  vari- 
ous as  the  glands,  which  they  ftimulate  into  a£Uon. 

1.  Diaphoretics,  as  aromatic  vegetables,  eflential  oils,  ether, 
volatile  alkali,  neutral  (alts,  antimonial  preparations,  External 
heat,  exercife,  friAion,  cold  water  for  a  time  with  fubfequent 
warmth,  bliders,  eleflric  fluid. 

2.  Sialagogues,  as  mercury  internally,  and  pyrethrum  exter- 
nally. 

3.  Expectorants,  as  fquiU,  onions,  gum  ammoniac,  feneka 
root,  mucilage  :  fome  of  thefe  increafe  tne  pulmonary  perfpira- 
tion,  and  perhaps  the  pulmonary  mucus* 

4.  Diuretics,  as  neutral  falts,  fixed  alkali,  balfams,  refins,  af- 
paragus,  cantharides. 

5.  Cathartics  of  the  mild  kind,  as  fenna,  jalap,  neutral  falts, 
marina.  They  increafe  the  fecretions  of  bile,  pancreatic  juice, 
and  inteftinal  mucus. 

6.  The  mucus  of  the  bladder  is  increafed  by  cantharides,  and 
perhaps  by  oil  of  turpentine. 

Vol.  I.  Q^Q^q  7.    The 
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7.  The  mucus  of  the  redum  by  aloe  internally',  by  clyftcrs 
and  fuppofitories  externally. 

^.  The  mucus  of  the. cellular  membrane  is  increafed  by  blit» 
ters  and  finapifms. 

9.  The  mucus  of  the  noftrils  is  increafed  by  errhincs  of  the 
milder  kind,  as  marum,  common  fnuff. 

le.  The  fecretion  of  tears  is  increafed  by  vdlatile  falts,  the 
vapour  of  onions,  by  grief,  and  joy. 

1 1,  All  thofe  medicines  increafe  the  heat  of  the  body,  and 
remove  thofe  pains,  which  originate  from  a  defeft  of  motion  ia 
the  veflels,  which  perform  fecretion ;  as  pepper  produces  a  glow- 
on  the  ikin,  and  balfam  of  Peru  is  faid  to  relieve  the  flatulent 
colic.  But  thefe  medicines  differ  from  the  preceding  clafs,  as 
they  neither  induce  collivenefs  nor  deep  coloured  urine  in  their 
ufual  dofe,  nor  intoxication  in  any  dofc. 

1 2.  Yet  if  any  of  thefe  are  ufcd  Unneceffarily,  it  is  obvious^ 
Hke  the  incitantia,  that  they  muft  contribute  to  morten  our  lives 
by  fooner  rendering  peculiar  parts  of  the  fyftem  difobedient  to 
their  natural  (limuli.  Of  thc^e  in  daily  ufe  the  great  excefs  of 
common  fait  is  probably  the  moft  pernicious^  as  it  enters  all  our 
cookery,  tnd  is  probably  one  caufe  of  fcrofula,  and  of  fca-fcur- 
vy,  when  joined  with  other  caufes  of  debility.  See  Botanic 
Garden,  Part  II.  Canto  IV.  line  221.  Spices  taken  to  excefs 
by  ftimulating  the  ftomach,  and  the  veflels  of  the  (kin  by  aflbci- 
ation,  into  unneceflary  aftion,  contribute  to  weaken  thefe  parts 
of  the  fyftem,  but  arc  probably  lefs  noxious  than  the  general  ufc 
of  fo  much  fait. 

II.  Observations  on  the  Secernentia. 

I.  I .  Some  of  the  rhedicines  of  this  clafs  produce  abforption 
in  fome  degree,  though  their  principal  effcft  is  exerted  on  the 
feccming  part  of  our  fyftem.  We  fliall  have  occafion  to  ob- 
ferve  a  fimilar  circumftance  in  the  next  clafs  of  medicines  term* 
ed  Sotbentia  ;  as  of  thefe  fome  exert  their  eflfefts  in  a  fmaller 
degree  on  the  fecerning  fyftem.  Nor  will  this  furprife  any  one, 
who  has  obferved,  that  all  natural  objefts  are  prcfented  to  us 
in  a  ftate  of  combination  ;  and  that  hence  the  materials,  which 
produce  thefe  different  effefls,  are  frequently  found  mingled  in 
die  fame  vegetable.  Thus  the  pure  aromatics  increafe  the  ac- 
tion of  tlic  veflTels,  which  fecrete  the  perfpirable  matter  ;  and 
the  pure  aftringents  increafe  the  a£tion  of  the  veflels,  which  ab- 
forb  the  mucus  from  the  lungs,  and  other  cavities  of  the  body  5. 
hence  it  muft  happen,  that  nutmeg,  which  poflefles  both  thefe 
Qualiticsi  fliould  have  the  doubk  cffeft  above  mentioned. 
^  Otlier 
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Other  drugs  have  this  double  effeft,  and  belong  cither  to  the 
clafs  of  Secemcjitia  or  Sorbentia,  according  to  the  dofe  in  which 
they  are  exhibited.  Thus  a  fmall  dofe  of  alum  increafes  ab- 
forption,  and  induces  cdftivenefs ;  an  J  a  large  one  increafes  the 
fecretions  into  the  inteftinal  canal,  and  becomes  cathartic.  And 
this  accounts  for  the  conftipation  of  the  belly  left  after  the  pur- 
gative quality  of  rhubarb  ceafes,  for  it  increafes  abforption  in 
a  fmaller  dole,  and  fecretion  in  a  greater.  Hence  when  a  part 
of  the  larger  dofe  is  carried  out  of  the  habit  by  ftools,  the  fmall 
quantity  which  remains  induces  coftivenefs.  Hence  rhubarb 
exhibited  in  fmall  dofes,  as  two  or  three  grains  twice  a  day, 
ftrengthens  the  fyftem  by  increafing  the  aftion  of  the  abforbent 
veffcls,  and  of  the  inteftinal  canal. 

2.  Diaphoretics.  The  perfplration  is  a  fecretion  from  the 
blood  in  its  paflage  through  the  capillary  vcffels,  as  other  fecre- 
tions are  produced  in  the  termination  of  the  arteries  in  the  va- 
rious glands.  After  this  fecretion  the  blood  lofes  its  florid 
colour,  which  it  regains  in  its  paflTage  through  the  lungs ;  which 
evinces  that  fomctWng  befidcs  water  is  fecreted  on  the  Ikins  of 
animals. 

No  ftatical  experiments  can  afcertain  the  quantity  of  our  per- 
fpiration  ;  as  a  continued  abforption  of  the  moifture  of  the  at- 
mofphere  exills  at  the  fame  time  both  by  the  cutaneous  and  pul- 
monary lymphatic. 

3.  Every  gland  is  capable  of  being  excited  into  greater  exer- 
tions by  an  appropriated  ftimulus  applied  either  by  its  mixture 
with  the  blood  immediately  to  the  fecerning  veflel,  or  applied 
externally  to  its  excretory  duft.  Thus  mercury  internally  pro- 
motes an  increafed  falivation,  and  pyrethrum  externally  applied 
to  the  excretory  dufl:s  of  the  falival  glands.  Aloes  ftimulate 
the  reftum  internally  mixed  with  the  circulating  blood ;  and 
fea-falt  by  injeftion  externally.  Now  as  the  capillaries,  which 
fecrete  the  pcrfpfrable  matter,  lie  near  the  furface  of  the  body, 
the  application  of  external  heat  afts  immediately  on  their  excre- 
tory cfucis,  and  promotes  perfpiration ;  internally  thofe  drugs 
which  poflefs  a  fragrant  eflential  oil,  or  foiritus  reftor,  produce 
this  efFeft,  as  the  aromatic  vegetables,  of  which  the  number  is 
very  great. 

4.  It  muft  be  remembered,  that  a  due  quantity  of  fome 
aqueous  vehicle  muft  be  given  to  fupport  this  evacuation  5  oth- 
crwife  a  burning  heat  without  much  vifiblc  fweat  muft  be  the 
confequence.  When  the  flcin  acquires  a  degree  of  heat  much 
above  108,  as  appears  by  Dr.  Alexander's  experiments,  no  vifi- 
ble  fweat  is  produced  ;  which  is  owing  to  the  great  heat  of  the 
fl^in  evaporating  it  as  haftily,  as  it  is  fecneted  5  and,  where  the 

fweat 
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fweat  is  fecfeted  in  abund»ice»  its  eraporation  cannot  c^rry  off 
iht  exuberant  heat,  like  the  vapour  of  boiling  water;  b^aufe  a 

Seat  part  of  it  is  wiped  off,  or  abforbed  by  the  bed-clothes  ;  or 
e  air  about  the  patient  is  not  changed  fufficiently  often,  as  it 
becomes  faturated  with  the  per1|piraDle  matter.  And  hoice  it 
is  probable,  that  the  waile  of  perfplrable  matter  is  as  great,  or 
greater,  when  the  ikin  is  hot  and  dry,  as  when  it  ftands  in 
drops  en  the  Ilpn  i  as  appears  from  the  inextinguiihable 
thirft. 

Hence  Dr.  Alexander  found,  that  when  the  heat  of  the  body 
was  greater  than  108,  nothing  produced  fweats  but  repeated 
draughts  of  cold  water  i  and  of  warm  fluids,  when  the  heat 
was  much  below  that  degree.  And  that  cold  water  which  pro* 
cured  fweats  inftantaneoufly  when  the  heat  was  above  108, 
Ropped  them  as  certainly  when  it  was  below  that  heat ;  and 
that  flannels,  wrung  out  of  warm  water  and  wrapped  round  the 
legs  and  thighs,  were  then  moft  certainly  productive  of  fweats. 

5.  The  diaphoretics  are  all  faid  to  fucceed  much  better,  if  given 
^x\j  in  the  morning,  about  an  hour  before  fun-rife,  than  at  any 
other  time ;  which  is  owing  to  the  great  excitability  of  every 
part  of  the  fyftem  after  the  fenforial  power  has  been  accumu- 
lated during  fleep.  In  tbofe,  who  have  hcGdc  fever,  or  the  £e- 
bricula>  or  noAumal  fever  of  debility,  the  morning  fweats  are 
owing  to  the  decline  of  the  fever-fit,  as  explained  in  Se£l.  XXXTL 
p.  In  fome  of  thefe  patients  the  fweat  does  not  occur  till  they 
awake ;  becaufe  then  the  fyilem  is  ftill  more  excitable  than  du- 
ring fleep,  becaufe  the^  alliftance  of  the  voluntary  power  in 
refpiration   facilitates  the  general  circulation.     See  GUIs  L 

3-  !•  3- 

6.  It  muft  be  obfcrved,  that  the  fldn  is  very  dry  and  hard  to 
the  touch,  where  the  abforbents,  which  open  on  its  furface,  da 
not  a£t; ;  as  in  fome  dropfies,  and  other  difeafes  attended  with 
great  ^rft.  This  drynefs,  and  (hrivelled  appearance,  and  rough- 
ticfs,  a^e  owing  to  tlie  mouths  of  the  abforbents  being  empty  of 
^eir  accuftomed  fluid,  and  is  diftinguiihable  Irom  the  dryneis 
of  the  flpn  above  mentioned  in  the  hot  fits  of  fever,  by  its  not 
being  attended  with  heat. 

As  the  heat  of  the  flcin  in  the  ufual  temperature  of  the  air 
always  evinces  an  increafcd  pcrfpiration,  whether  vifihle  or  not, 
the  heat  being  produced  along  with  the  increafe  of  fecretion  ; 
It  follows,  that  a  defed  of  per^iradon  can  only  exift,  when  the 
Ikin  is  cold. 

7.  Volatile  alkali  is  a  very  powerful  diaphoretic,  and  partic- 
ularly if  exhibited  in  wine-whey ;  twenty  drops  of  fpirit  of 
Jianlhorn  every  half  hour  in  half  a  pint  of  wine-whey,  if  the  pa- 
tient 
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txeat  be  kept  m  2  mod^nuicly  warm  bed,  will  in  a  few  hours 
elicit  moft  profufe  fweats. 

Neutral  (alts  prcrmote  invifible  perfpiration,  when  the  fkin  is 
XK)t  warmed  much  externally,  as  is  evinced  from  the  great  thirftj 
which  fucceeds  a  meal  of  fait  provifions,  as  of  red  herrings. 
When  thefe  are  fuflkiently  diluted  with  water,  and  the  Ikin 
kept  warm,  copious  fweats  without  inflaming  the  habit,  are  the 
confequence*  Half  an  ounce  of  vinegar  faturated  witli  volatile 
alkali^  taken  every  hour  or  two^hours,  well  anfwers  this  pur* 
pofe  i  and  i^  preferable  perhaps  in  general  to  all  others,  where 
fweadng  is  advantageous*  Boerhaave  mentions  one  cured  of 
xfevec  by  eating  red-herrings  or  anchovies,  which,  with  repeat- 
ed draughts  of  warm  water  or  teaj  would  I  fuppofe  produce  co- 
pious perfpiration. 

Antimonial  preparations  have  alfo  been  of  late  much  ufed 
with  great  advantage  as  diaphoretics.  For  the  hiilory  and  ule 
of  thefe  preparations  I  fhall  refer  the  reader  to  the  late  writers 
on  the  Materia  Medica,  only  obferving  that  the  ftomach  be- 
comes  fo  foon  habituated  to  its  ftimulus,  that  the  fecond  dofe 
xnay  be  coafiderably  increafed,  if  the  firft  had  no  operation.  ^ 

Where  it  is  advifable  to  procure  copious  fweats,  tha  emetics, 
as  ipecacuanha,  joined  with  opiatesx  as  in  Dover's  powder,  pro- 
duce this  efiedl  with  greater  certainty  than  the  above. 

8.  We  muft  not  difmifs  this  fubje£t  without  obferving,  that 
perfpiration  is  defigned  to  keep  the  (kin  flexible,  as  the  tears  are 
intended  to  clean  and  lubricate  the  eye  *,  and  that'  neither  of 
thefe  fluids  can  be  confidered  as  excretions  in  their  natural  date, 
but  as  fecretions.  Sec  Clafs  1.  i.  2.  3.  And  that  therefore 
the  principal  ufc  of  diaphoretic  medicines  is  to  warm  the  flcin, 
and  thence  in  confequence  to  produce  the  natural  degree  of  in- 
fenfible  perfpiration  in  languid  habits. 

9.  When  the  flcin  of  the  extremities  is  cold,  which  is  always 
a  fign  of  prefent  debility,  the  digellioui^corftes  frequently  im- 
paired by  aflbciation,  and  cardlalgia  or  heartburn  is  induced 
from  the  vinous  or  acetous  fermentation  of  the  aliment.  In  this 
difeafe  diaphoretics,  which  have  been  called  cordials,  by  their 
adion  on  the  ftomach  rellore  its  exertion,  and  that  of  the  cu- 
uneous  capillaries  by  their  aflbciation  with  it,  and  the  flcin  be- 
comes warm,  and  the  digeftion  more  vigorous. 

10.  But  a  blifl^er  afls  with  more  permanent  and  certain  cf- 
fe£t  by  ftimulating  a  part  of  the  Ikin,  and  thence  aiFccling  the 
whde  of  it»  and  of  the  ftomach  by  aflbciation,  and  thence  re- 
moves the  moft  obftinatc  heartburns  and  vomitings.  From 
this  the  principal  ufe  of  bliftcrs  is  undcrftood,  which  is  to  m- 
vigorate  the  ex/ertioos  of  the  arterial  and  lymphatic  vvHUs  of  the 

flwin^ 
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ftin,  producing  an  incrcaifoiif  iirfenfiUe  perfpiration»  and  of  cu« 
tancous  abforption  5  and  to^  incrcafe  the  a£iion  of  the  ftomach,  - 
and  the  confequent  power  of  digeftion  ;  and  thence  hj  fyrtipa* 
•  thy  to  excite  all  the  other  irritative  motions :  hence  they  reKeve 
pains  of  the  cold  kind,  which  originate  from  dcfeft  of  motion  5 
not  from  their  introducing  a  greater  pain,  as  fomc  have  imagin- 
ed, but  by  ftimulating  the  torpid  vcflcls  into  their  ufual  a£tion  ; 
and  thence  increafing  the  a£tion  and  confequent  warmth  of  tho 
whole  (kin,  and  of  all  the  parts  which  are  afibciated  with  it. 

II.  I,  Sialagogues.  The  preparations  of  mercury  confift  of 
^  fcdution  or  corrofion  of  that  metal  by  fome  acid ;  and,  when 
the  dofe  is  known,  it  is  probable  that  they  are  all  equally  effica- 
cious. *  As  their  principal  ufe  is  in  the  cure  of  the  venereal  dif- 
cafe,  they  will  be  noentioned  in  the  catalogue, amongft  the  for- 
bentxa.  Where  ialivation  is  intended,  it  is  much  forwarded  by 
a  warm  room  and  warm  dotiies  \  and  prevented  by  expofing 
die  patient  to  his  ufual  habits  of  cool  air  and  drefs^  as  the  mer* 
cury  is  then  more  liable  to  go  off  by  the  bowels. 

2.  Any  acrid  drug,  as  pyrethrum,  held  in  the  mouth  a£l8  as 
«#a)agogue  externally  by  ftimuktbg  the  excretory  duds  of  the 
falivary  ghinds ;  and  the  (iKqua  hirfuta  applied  externally  to  the 
protid  gland,  and  even  hard  fubftances  in  the  ear,  are  faid  to 
have  the  fame  eSkOu  Maftich  chewed  in  the  mouth  emulges 
the  falivary  glands. 

3.  The  unwife  cuftom  of  chewing  and  fmoking  tobacco  for 
many  hours  in  a  day  not  only  injures  the  falivary  glands,  pro- 
ducing dryncfs  in  the  mouth  when  this  drug  is  not  ufed,  but  I 
fufpcft  that  it  alio  produces  fcirrfius  of  the  pancreas.  The  ufe 
of  tobacco  in  this  immoderate  degree  injures  the  power  of  di- 
geftion, by  occafionlng  the  patient  to  fpit  out  that  faliva,  which 
he  ought  to  fwallow  ;  and  hence  produces  that  ftatuleAcy,  which 
the  vulgar  unfortunately  take  it  to  prevent.  The  mucus,  which 
is  brought  from  the  fau«rs  by  hawking,  (hould  be  fpit  out,  as 
well  as  that  coughed  up  from  the  lungs  ;  but  that  which  comes 
fpontaneoufly  into  the  mouth  from  the  falivary  glands,  fliould 
be  fwallowed  mixed  with  our  food  or  alone  for  the  purpofes  of 
digeftion.   ^ee  Clafs  I.  a.  2.  7. 

III.  I.  Expcftorants  arc  fuppofed  to  increafe  the  fecretion 
of  mucus  in  the  branches  of  the  windpipe,  or  to  increafe  the 
perfpiration  of  the  lungs  fccrctcd  at  the  terminations  of  the  bron- 
chial artery. 

2.  If  any  thing  promotes  expeftoration  toward  the  end  of 
pcripncUmonics,  when  the  inflammation  is  reduced  by  bleeding 
and  gentle  cathartics,  fmaH  repeated  blifters  about  the  cheft, 
with  tepid  aqueous  and  mucilaginous  or  oily  liquids,  are  more. 

advantageous 
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advantageous  than  the  medicines  generally  enumerated  under 
this  head  ;  the  bliilers  by  Simulating  into  adion  the  veflels  olf 
the  (kin  produce  by  afibciation  a  greater  a£tivity  of  thofe  of 
die  mucous  membrane,  which  lines  the  branches  of  the  wind- 
pipe, and  air-cells  of  the  lungs  ;  and  thus  after  evacuation  they 
promote  the  abforption  o£the  mucus  and  confequent  healing  o£ 
the  inflamed  membrane,  while  the  diluting  liquids  prevent  this 
mucus  from  becoming  too  vifcid  for  this  purpofe,  or  facilitate 
its  expuition. 

Blifters,  one  at  a  lim^,  on  the  fides  or  back,  or  on  the  fter-^* 
Hum,  are  alfo  ufefel  towards  the  end  of  peripneumontes,by  prc-^ 
venting  the  evening  acedia  of  cold  fit,  and  thence  preventing 
the  hot  fit  by  their  fthntius  on  the  ikin ;  in  the  fame  ^nanner 
as  five  drops  of  laudanum  by  its  (limolus  on  the  ftomach.  For 
the  increased  actions  of  the  vefTels  of  the  (kin  or  ftomach  excite 
a  greater  quamity  of  the  fenforial  power  of  afibciation,  and  thus 
prevent  the  torpor  of  the  other  parts  of  the  fjrftem  i  which, 
when  patients  are  debilitated,  is  fo  liable  to  return  in  the 
evening. 

3.  Warm  bathing  is  of  great  fervicc  towards  the  end  of  peripM 
neumony  to  promote  expedoration,  efpecially  in  thofe  children 
who  drink  too  little  aqueous  fluids,  as  it  gently  increafes  the 
action  of  the  pulmonary  capillaries  by  their  confent  with  the 
cutaneous  ones,  and  fupplies  the  fyftem  with  aqueous  fluid,  and 
thus  dilutes  the  fecretcd  mucus. 

Some  have  recommended  oil  externally  around  the  cheft,  at 
weU  as  internally,  to  promote  expeAoration ;  and  upon  the  nofe, 
when  its  mucous  membrane  is  inflamed,  as  in  common  catarrh* 

IV.  i.€)iuretics.  If  the  fldn  be  kept  warm,  moft  of  thef€ 
medicines  promote  fweat  inftead  of  urine  ;  and  if  their  dofe  it 
enlarged,  flioft  of  them  become  Cathartic.  Hence  the  neutral 
f;^lts  are  ufed  in  general  for  all  thefe  purpofes.  Thofe  indeed, 
which  are  compofed  of  the  vegetable  acid,  are  moft  generally 
ufed  as  fudorifics ;  thofe  with  the  nitrous  acid  as  diuretics ;  and 
thofe  with  the  vitriolic  ^cid  as  cathartics ;  while  thofe  united 
with  the  marine  acid  ent^  our  common  nutriment,  as  a  more 
general  ftimulus.  AH  thefe  increafe  the  acrimony  of  the  urine, 
hence  it  is  retained  a  lefs  time  in  the  bladder ;  and  in  confe- 
quence  lefs  of  it  is  reabfqfbed  into  the  fyftem,  and  the  apparent 
quantity  is  greater,  as  more  is  evacuated  from  the  bladder ;  but 
It  is  not  certain  from  thence,  that  a  greater  quantity  is  fecreted 
by  the  kidneys.  Hence  nitre,  and  oih9t  neutral  falts,  are  erro* 
neoufly  given  in  the  gonorrhoea  ^  as  they  augment  the  pain  of 
making  water  by  their  ftimulus  on  the  Acoriated  or  inflamed 
urethra.     They  are  alfo  erroneoufly  given  in  catarrhs  or  coughs, 

where 
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where  the  difcharge  is  too  thin  and  falxne,  as  they  increare  the 
frequency  of  coughing. 

2.  Balfam  of  Copaiva  is  thought  to  promote  urine  more  than 
the  other  native  balfams  ;  and  common  rcfin  13  faid  to  a£t  as  a 
powerful  diuretic  in  horfes.  Thefc  are  alfo  much  recommend- 
ed in  gleets,  and  in  fluor  albuSj  ptrhups  more  tlian  they  deferve^ 
they  give  a  violet  fmell  to  the  tirijiej  and  hence  probably  increafe 
the  fecrction  of  it. 

Calcined  egg-fliells  are  faiii  to  promote  tirine^  perhaps  from 
the  plrofphorid  acid  they  contain. 

3.  Cdd  air  and  cold  water  vmU  increafe  the  quantity  of  urine 
by  decTeafing  the  abforption  from  the  bladder  j  and  neutral  and 
alkalious  falts  and  cantharides  by  ftinttiSanng  the  neck  of  the 
bladder  to  difchargethe  urine  ?>-^  foon  as  fecreted  ;  and  alcohol, 
as  gin  and  rum,  at  the  bcginniii^ir  of  inhmcation,  if  the  body  be 
kept  cool,  occafion  much  urine  by  inverting  the  urinary  Jymphat- 
ics,and  thence  pouring  a  fluid  into  the  bladder,  which  never  pafll 
ed  the  kidneys.  But  it  is  probablc,thatthofe  medicines, which 
give  a  fcent  to  the  urine,  as  the  balfams  and  refms,  but  particu- 
larly afparagus  and  garlic,  arc  the  only  drugs,  which  truly  increafe 
the  fecretion  of  the  kidneys.  Alcohol  however,  ufed  as' above 
meririonsd,  and  perhaps  great  dofes  of  tinfture  of  cantharides, 
may  be  confidered  as  draftic  diuretics,  as  they  pour  a  fluid  into 
thchladderby  the  retrograde  a£lion  of  the  lymphatics,  which 
are  in  great  abundance  fpread  about  the  neck  of  it.     See  StQ:* 

V.  Mild  cathartics.  The  nncients  believed  that  fome  purg- 
es evacuated  the  bile,  and  hence  were  termed  Cholagogues  ; 
others  the  lymph,  and  were  termed  Hydragogues ;  and  ^at  in 
(hort  each  cathartic  fele£led  a  peculiar  humour,  wWch  it  dlf- 
charged.  The  modems  have  too  haftily  rejefted  tms  fyftem  ; 
the  fubjecl:  vtrell  defcrves  further  obfervation. 

Calomel  given  in  the  dofe  from  ten  to  twenty  grains,  fo  as  to 
Induce  purging  without  the  afliflance  of  other  drugs,  appears  to 
me  to  particularly  increafe  the  fecretioiyof  bile,  and  to  evacuate 
it ;  aloe  feems  to  increafe  the  fecretion  of  the  inteftinal  mucus ; 
and  it  is  probable  that  the  pancreas  and  fpleen  may  be  peculiarly 
flimuUted  into  ^ftion  by  fome  other  of  this  tribe  of  medicines  ; 
whiifl  others  of  them  may  fimply  ftimuJate  the  inteftirlal  canal 
to  evacuate  its  contents,  as  the  bile  of  animals.  It  muft  be  re- 
marked, that  all  thcfe  cathartic  medicines  arc  fuppofed  to  be  ex- 
hibited m  their  ufual  dofes,  otherwife  they  become  draftic  purg- 
es, and  are  treated  of  jp  the  Clafs  of  Invertentia. 

VI.  The  mucus  of  the  bladder  is  feen  in*  tlie  urine,  when 
canthavidcs  have  been  ufed,  either  internally  or  externally,  in 

luch 
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fuch  dofcs  as  to  iiiduce  the  fttangury.  Spirit  of  tur|)entine  U 
faid  to  have  the  fame  efle£^.  I  have  given  above  a  dram  of  it 
twice  a  day  floating  on  a  glafs  of  water  In  chronic  lumbago  with«k 
out  this  ciFe£l>  aud  the  patient  gradually  recovered.  Phofpho- 
rus  may  poflibly  alFecl  the  mucous  glandg  of  the  urethra  likd 
cantharidcB-     See  tmpotcntia,  Clafs  IL  2,  2.  3. 

VII,  Aloe  given  htteriially  feems  to  a*^  cliiefly  dn  the  refiilrtt 
and  fphiu£ter  ani|  producing  tcncfmus  and  piles.  Externally  irt 
clyfters  or  fuppofitories,  common  fait  feems  to  aft  on  that  bow- 
el with  grcAter  certainty.  But  where  die  thread  worms  or  afcar* 
ides  exilt,  60  of  100  grains  of  aloes  rediii^  to  powder  and 
boiled  in  a  pint  of  gruel,  and  ufed  as  a  clyfter  twice  1i  weekibi^ 
three  months,  has  frequently  deftroyed  them.  Might  not  the 
hairs  of  fiilqua  hirfuta  be  ufed  m  an  injeflion  for  thispurpofe? 
See  Clafs  L   i.  4.   14- 

VJH,  Tlie  external  application  of  cantharides  by  ftimulating 
the  excretory  du£ls  of  the  capillary  glands  produces  a  great  fe* 
cretion  of  fubcutaneous  niuci^  wiih  m^^and  inflammation ; 
which  mucaginous  fluid,  not  bang  abl^HArmeate  the  cuticle^ 
raifes  it  up.;  a  (imil^  fbcretion  and  elev^on  of  the  cuticle  is 
produced  by  aftualinre ;  and  by  cauftic  materialS|  as  by  the  ap«* 
plication  of  the  juice  of  the  root  of  white  brioiiy,  or  bruifed  muf<» 
tard-feed.  Experiments  are  wanting  to  introduce  fome  acrid 
application  intopraftic^ipfteadof  cantharides,  which  might  not 
induce  the  ftrangury. 

Muflard^feed  alone  is  tdo  acrid,  and  i^it  be  fufiered  to  lie  oti 
the  (kin  many  minutes  is  liable  to  produce  a  flough  and  confe^^* 
quent  ulcer,  and  fhould  therefore  be  mixed  with  flour  when  ap<* 
plied  to  cold  extremities.  Volatile  alkali  properly  diluted  might 
ftimulate  t)^  (kin  without  inducing  (trangury. 

tX.  The  mild  errhines  |re  fuch  as  moderately  ftimulate  the 
membrane  of  the  noftrils,  fo  as  to  increafe  the  fecretion  of 
nafal  mucus  ;  as  is  feen  in  thofe,  who  are  habituated  to  take 
fnufF.     The  ftronger  errhines  arc  mentioned  in  Art.  V.  2.  3. 

X.  The  fecretion  of  tJIrs  is  increafed  either  by  applying  acrid 
fubftances  to  the  eye  i  or  acrid  .vapours,  which  ftimulate  the 
excretory  duft  of  the  lachrymal  gland  ;  or  by  applying  them  to 
the  noftrils,  and  ftimulating  the  excretory  du£t  of  ^e  lachrymal 
facki  as  treated  of  in  the  Se£tion  on  Inftindl. 

Or  tlie  fecretion  of  tears  is  increafed  by  the  aflbciation  of  the 
motions  of  the  excretory  du£t  of  the  lachrymal  fack  with  ideas 
of  tender  pleafure,  or  of  hopclefs  diftre(s,  as  explained  hi  Se£l. 
XVI.  8.  2.  and  3.  ^  ♦ 

XI.  The  fecretion  of  fertforial  power  in  the  brain  is  proba- 
bly increafed  by  opium  or  wine,  becaufe  when  taken  in  certain 

Vol.  L  R  r  r  quantity 
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quantity  an  immediate  increafe  of  ftreneth  and  ^Qjyitj  fucceeds 
for  a  time,  with  confequent  debility  if  the  quantity  taken  be  fo 
great  as  to  intoxicate  in  the  leaft  degree.  The  neceflity  of  per- 
petual irefpiration  (hews,  that  the  oxygen  of  the  atmofphere  lup- 
plies  the  fource  of  the  fpirit  of  animation  ;  4|0trluch  is  conftantly 
expended,  and  is  probably  too  fine  to  be  long  contained  m  the 
nerves  after  its  produAion  in  the  brain.  Whence  it  h  proba- 
ble, that  the  refpiration  of  ox  vgen  gaa  mtild  with  common  air 
may  increafe  the  fecretion  of  I'enforial  power  |  as  indeed  would 
appear  from  its  exhilarating  effecl  on  rooft  padcno  ~    "^ 
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I.  Diaphoretics.  .  ^ 

1.  Amomum  zinzibcij  finger.  CarpophylTus  aromati- 
cus,  cloves.  Fipcr  inaicuooi,  pepper.  Capfipum*. 
Cardamomum.  Pimento,  myrtus  pLmenta.  Canella 
alba.  Seu^ntaria  viTgiriana>  ariftolochia  ferpenta- 
ria,  guaiaM&  Saflaf^s,  laurus  (aflafras.  .  Chpium. 
Wine.    Wff  •^  -^ 

2.  Effential  oilTof  cinnamon,  lattrtfs  ^ymamomunv.  Nut- 
meg, myriftica  mofchata.  Cloves,  caryophyllus  aro- 
maticus.  Mintj  itientha.  Camphor^  laurus  campho^ 
ra.    Etheir.  , 

3.  Volatile  falts,  as  of  ammoni;^lmd  of  haitflxom.     Sal 

comu  cervi. 

4.  Neutral  faltsj^ as  thofe.with  vegetable  acid;  or  with 
marine  acid,  as  common  fait.  Halex,  red-herring, 
anchovy. 

^.  Preparations  of  antimony,  as  emetic  tartar,  antimoni- 
um  tartarizatum,  wine  of  antimony.    Jaiies'spow- 
.   Act.  # 

6.  External  appHcatlcms.  Blifters.  Warm  bath.  Warm 
air.     Exercife.     Friftion. 

7.  Cold  water  with  fubfequent  warmth* 

IL  Sialagogues.  Preparations  of  mmury,  hydrargytus.  Py- 
rethrum,  anthemis  pyrethrum,  tobacco,  cloves,  pepper, 
cowhage,  ftizolobium  filiqua  hirfuta.  Maftich,  pifta- 
cia  lantifcus* 

III.  Expeftorants. 

1.  Squill,  fcilla  maritima,  garlic,  leek,  onion,  allium,  afa- 
foetida,  ferula  afafcetida,  gum  ammoniac,  benzoin, 
tar,  pix  Hquida,  balfam  of  Tolu. 

2.  Root  of  feflfeka,  polygala  fencka,  of  elecampane,  inula 
hclenium. 

3.  Marlh-mallow 
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3.  Marih-mallow,  althsea^  coltsfoot,  tuflilago  farfara,  gum 
arable,  mimofa  nilotica,  gum  cragacanth,  aftragalus 
tragaqantha.  D^co£tion  of  bajrley,  hordeum  diftichon. 
Exprefled  oils.  Spennaceti,  foap.  Extradl  of  liquor- 
ice, glycyrrhiza  glabra.    Sugar.     Honey. 

4.  Externally  blifters.    Oil.-   Warm  bath. 
ly.  Mild  diuretics. 

1.  Nitre,  kail  acetatum,  other  neutral  falts. 

2.  Fixed  alkalij  foap^  calcined  egg-(hells. 

3.  Turpentine,    BaJfani  of  Copaiva.    Refin.    Olibanum, 

4.  Afparagus,  g^trlic,  wild  daucus.  Parfley,  apium.  Fen- 
nel j  fxiiiculiim,  parcira  brava,  ciflampelos  ? 

5.  Externally  cold  air,  cold  water, 

6.  Alcohol-    Tin^ureof  cantharidcs.     Opium. 

V.  Mild  cathartic:* 

1.  Sweet  fubacid  fruits.  Prunes,  prunus  domeftica.  Caf- 
fia  fiftula.  Tamarinds,  cryftals  of  tartar,  unrefined 
i[i^ar.    Manna.    Honey. 

2.  Whey  of  milk,  bile  of  animal^ 

3.  Neutral  falts,  as  Glauber's  falt,^  vitriolated  tartar,  fea- 
water,  magnefia  alba,  foap. 

4.  Gum  guaiacum.    Balfam  of  Peru.     Oleum  ricini, 

caftor-oil,  oil  of  almonds,  oil  of  olives,  fulphur. 

5.  Senna,  caiEa  fenna,  jalap,  aloe,  rhubarb,  rheum  pal« 
matum. 

6.  Calomel.    Emetic  tartar,  antimonium  t;^rtarizatum. 

VI.  Secretion  of  mucus  of  the  bladder  is  increafed  by  c^n^i* 
tharides,  by  fpirit  of  turpentine  ?  Phofphorus  ? 

VII.  Secretion  of  mucus  of  the  reftum  is  increafed  by  aloe 
internally,  by  yarious  dyfters  and  fuppofitories  externally. 

VIII.  Secretion  of  fubcutancous  miicus  is  increafed  by  blif- 
ters  of  cantharides,  by  application  of  a  thin  ilice  of  the 
fre(b  root  of  white  briony,  by  finapifms,  by  root  of  horfe- 
radifli,  cochlearia  armdracia.    Volatile  alkali. 

JX.  Mild  errhines.  Marjoram.  Origanum.  Marum,  tobacco. 

X.  Secretion  of  tears  is  increafed  by  vapour  of  diced  onion, 

of  volatile  alkali.     By  pity,  or  ideas  of  hopelefs  diftrefs. 

XI.  Secretion  of  fenforial  power  in  the  brain  is  probably  in- 
creafed by  opium,  by  wine,  and  perhaps  by  oxygen  gas 
added  to  the  common  air  in  refpiration. 
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Art.  IV. 

SORBENTIA. 

I.  Those  things  which  ipcreafe  the  irriUtive  motions, 
^hich  conftitute  abforptipn,  are  termed  forbcntia  i  and  are  as 
various  as  the  abforbent  veffels  which  they  ftimubtc  into  aQion. 

1.  Cutaneous  abforption  is  iiKrcafed  by  aullcre  acids,  as  of 
yitriol  j  hence  they  are  beljcvcd  to  check  colliquative  fweats, 
find  to  check  the  eruption  of  fmall-pojt,  and  contiibutc  to  the 
cure  of  the  itch,  and  tinea  j  hence  they  thicken  the  faliva  in 
the  mouthi  as  lemon-juice,  crsib-juioe,  llocs. 

2.  Abforption  from  the  muc  o  us  membrane  is  tncreafed  by  opi» 
um,  and  Peruvian  barkj  internally  j  and  by  blue  vitriol  externally* 
Hence  the  expeflpration  in  coughs,  and  the  mucous  difcharge 
from  the  urethra,  are  thickened  and  leflened. 

3.  Abforption  from  the  cellulsgr  membrane  is  promoted  by 
bitter  vegetablesi  and  by  emetics,  and  cathartics.  Hence  mat- 
ter is  thickened  and  liifeiied  in  ulcers  by  opium  and  Peruvian 
bark  *,  and  ferum  is  abforbed  in  anafiurca  by  the  operation  of 
emetics  and  cathartics. 

4.  Venous  abforption  Is  incre^ed  by  acrid  vegetables ;  as 
water-crefs,  cellcrv,  norfe-radifli,  muftard.  Hence  their  ufe  in 
fea-fcurvy,  the  vioices  of  which  are  owing  to  a  defed  of  ven- 
ous abforption  \  and  by  external  (Umulants,  as  vinegar,  and  by 
cledricity,  and  perhaps  by  oxygen. 

5.  Inteflinal  abforption  is  increafed  by  aftiingent  vegetables, 
as  rhubarb,  g^Us  \  and  by  earthy  falts,  as  alum ;  and  by  argilta- 
(leous  and  calcareous  earth. 

6.  Hepatic  abforption  is  increafed  by  metallic  falts,  hence 
calomel  and  fal  martis  are  fo  efficacious  in  jaundice,  worms, 
chlorofis,  dropfy. 

7.  Venereal  virus  in  ulcers  is  abforbed  by  the  ftimulus  of 
mercury  \  hence  they  heal  by  the  ufe  of  this  medicine. 

8.  Venefcdion,  nunger,  thirft,  and  violent  evacuations,  in- 
creafe  all  abforptions ;  hence  fweating  produces  coftiyenefs. 

9.  Externally  bitter  aftringent  vegetables,  earthy  and  metal- 
lic falts,  and  bandages,  promote  the  abforption  of  the  parts  on 
which  they  are  apjplicd. 

10.  All  thcfc  in  their  ufual  dofes  do  not  increafe  the  natur-? 
al  heat ;  but  they  induce  coftivenefs,  and  deep-coloured  urine 
witli  earthy  fcdiment. 

In  greater  dofes  they  invert  the  motions  of  the  ftomach  and 
lacteals  i  and*  hence  vomit  or  purge,  as  carduus  benedidus, 

rhubarb. 
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thubarb.  They  promote  perfpiratiotii  if  the  Ikin  be  kept  wanii ; 
as  camomile  tea^  and  teftaceous  powders^  have  been  ufed  as 
flldorifics* 

The  prepaiations  of  antimony  vomit,  purge^  or  fweat^  either 
according,  to  the  quantity  exhibited,  or  as  a  part  of  what  is  giv- 
en IS  evacuated.  Thus  a  quarter  of  a  grain  of  emetic  tartar  (if 
well  prepared)  will  promote  a  diaphoreiis,  if  the  ftin  be  kept 
warm  ^  half  a  grain  will  procure  a  ftool  or  two  firft,  and  fweat- 
'ing  aftqrwaxd ;  wd  a  grain  will  generally  vomit^  and  then 

Eurge,  and  lafUy  fweat  the  patient.  In  leis  quantity  it  is  prob- 
lem that  this  medicine  a£ls  like  other  metallic  falts,  as  fteel^ 
zinc,  or  copper  in  imall  dofes  ^  that  is,  that  it  (trengthens  the 
iyftem  by  its  (limulus.  As  camomile  and  rhubarb  in  different 
dofes  vomit,  or  purge,  or  zd  as  ftimulants  fo  as  to  ftrengthea 
the  fyftem. 

Some  of  the  medicines  of  this  clafs  of  forbentia  have  been. 
termed  tonics  by  fome  authors,  as  giving  due  tone  to  the  anL* 
mal  fibre.  But  it  flu)uld  be  obferved,  that  tone  is  a  mechanical 
term,  applicable  only  to  mufical  firings,  and  like  bracing  and  re* 
taxation,  cannot  be  applied  to  animal  life  except  metaphorically* 
The  iame  may  be  observed  of  the  word  rea£lion,  ufed  by  fome 
modern  authors,  which  in  its  proper  fignification  is  a  mechan- 
ical tern  inapplicable  to  the  laws  of  life  except  metaphorically. 

H.   Observations  on  the  Sorbentia. 

L  I.  As  there  is  great  difference  in  the  apparent  (lru£hn'e 
of  the  various  glands,  and  of  the  fluids  which  they  fele£l^rom 
the  blood,  thefe  glands  mud  poffefs  diflerent  kinds  of  irritabili* 
ty,  and  are  .^erefore  (limulated  into  ftronger  or  unnatural  ac- 
tions by  different  articles  of  the  materia  medica,  as  (hewn  in  the 
iecernentia.  Now  as  the  abfq^bent  veflels  are  likewife  glands, 
and  drink  up  or  felc£l  different  fluids,  as  chyle,  water,  mucus> 
Dfith  a  part  of  every  different  fecretion,  as  a  part  of  the  bile,  a. 
part  of  the  falivi^,  a  part  of  the  urine,  &c.  it  appears,  that  thefe 
abforbent  veflTels  muft  likewife  poflfefs  different  kinds  of  irrita- 
bility, and  in  confequence  muft  require  different  articles  of  the 
materia  medica  to  excite  ihem  into  unufual  aftion.  This  part 
of  the  fubjeA  has  been  fo  little  attended  to,  that  the  candid 
reader  will  find  in  this  article  a  great  deal  to  excufe. 

It  was  obferved,  that  fome  of  the  fecementia  did  in  a  lefs  de- 
gree increafe  abforption,  from  the  combination  of  different  prop- 
erties in  the  fame  vegetable  body  ;  for  the  fame  reafon  fome  of 
the  clafs  of  forbentia  produce  fecretion  in  a  lefs  degree,  as  thofe 
bitters  which  have  alio  an  aroma  in  their  compoiition  3  thefe 

are 
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are  known  from  tbeir  increafing  the  heat  of  the  fyfteof  aboye- 
its  ufual  degree. 

It  muft  alfo  be  noted,  that  the  aftions  of  every  part  of  the 
abforbent  fvftem  are  fo  ailbciated  with  each  other,  that  the 
drugs  whicn  (timulate  one  branch  increafe  the  a^on  of  ihc 
whole ;  and  the  torpor  or  quiefcence  of  one  branch  weakens  the 
exertions  of  the  whole  ^  or  when  one  branch  is  excited  into 
ftroQger  a£tion,  fome  other  branch  has  its  anions  weakened  or 
inyerted.  Yet  though  peculiar  branc^s  of  the  abforbent  fyf- 
tem  are  ftimulated  into  a£lion  bj  pecidiar  fubftances,  there  are 
other  fubftanccs  which  feem  to  fliniubte  the  whole  fyftem,  and 
that  without  immediately  increafing  roy  of  the  feoretions  ;  as 
thofe  bitters  which  ponefs  no  aromatic  fcent,  at  the  head  of 
which  ftands  the  famed  Peruvian  bark^  or  cinchona. 

2.  Cutaneous  abforption.  I  have  heard  of  fome  experi- 
ments, in  which  the  body  was  kept  cold,  and  was  thought  to 
abforb  more  moifture  from  the  atmofpho^  than  at  any  other 
time.  This  however  cannot  be  determined  by  ftatical  experi- 
ments ;  as  the  capillary  veiTels,  which  fecrete  the  perfpirable 
matter,  muft  at  the  fame  time  have  been  benumbed  by  the  cold ; 
and  from  their  inaction  there  could  not  have  been  die  uAial 
wafte  of  the  weight  of  the  body  ;  and  as  all  other  mufcular  ex- 
extions  are  beft  performed,  when  the  body  pofleiTes  its  ufual  de- 
gree of  warmth,  it  is  conclufive,  that  the  abforbent  fyftem  (hould 
Skewife  do  its  office  beft,  when  it  is  not  benumbed  by  external 
cold. 

The  auftere  acids,  as  of  vitriol,  lemon-juice,  juice  of  crabs  and 
floesi^rengthen  digeftion,  and  prevent  mat  propenfity  to  fweat 
fo  ufual  to  weak  convalefcents,  and  diminifti  the  colliquative 
fweats  in  he£tic  fevers  ;  all  which  are  owing  to  their,  increafing 
the  adion  of  the  external  and  internal  cutaneous  abforption. 
Hence  vitriolic  acid  is  given  in  the  fmall-pox  to  prevent  the  too 
hafty  or  too  copious  eruption,  which  it  effi:£ls,  by  increafing  the 
cutaneous  abforption.  Vinegar,  from  the  quantity  of  alcohol 
which  it  contains,  exerts  a  contrary  ctkS^  to  that  here  dcfcrib- 
ed,  and  belongs  to  the  incitantia ;  as  an  oimce  of  it  promotes 
fweat,  and  a  flufliing  of  the  fkin  ;  at  the  fame  externally  it  a£ls 
as  a  venous  abforbent,  as  the  lips  become  pale  by  moiftening 
them  with  it.  And  it  is  faid,  when  taken  internally  in  great 
and  continued  quantity,  to  induce  palencfs  of  the  Ikin,  and  foft- 
ncfs  of  the  bones. 

The  fweet  vegetable  acids,  as  of  feveral  ripe  fruits,  are  among 
the  torpentia  \  as  they  are  lefs  ftimulating  than  the  general  food 
of  this  climate,  and  are  hence  ufed  in  inflammatory  difeafes. 

Where  the  quantity  of  fluids  in  the  fyftem  is  inuch  leflTcned, 

as 
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as  in  he£lic  fever^  which  has  been  of  tome  continuance,  or  in 
fpurious  peripneumony,  a  grain  of  opium  given  at  night  will 
fometimes  prevent  the  appearance  of  fweats )  which  is  owing  td 
the  itimulus  of  opium  increafing  the  a£Hons  of  the  cutaneous 
abforbentSf  more  than  thofe  of  tibe  feceming  veflels  of  the  fkin. 
"Whence  the  fecretion  of  perfpirable  matter  is  not  decreafed^ 
but  its  appearance  on  the  (kin  is  prevented  by  its  more  facile 
abforption. 

3.  There  is  one  kind  of  itch,  which  feldom  appears  between 
the  fingers,  is  the  leaft  infectious,  and  moft  difficult  to  eradicate, 
and  wMch  has  its  cure  much  facilitated  by  the  internal  ufe  of 
acid  of  vitriol.  This  difeafe  confifts  of  fmall  ulcers  in  the  ikin, 
which  are  healed  by  whatever  increafes  the  cutaneous  abforp- 
tion. The  external  application  of  fulphur,  mercury,  and  acrid 
vegetables,  a£ls  on  the  fame  principle  ;  for  the  animalcula, 
which  are  feen  in  thefe  puftules,  are  the  efie£l,  not  the  caufe,  of 
them  ;  as  all  other  ftagnating  animal  fluids,  as  the  femen  itfelf^ 
abounds  with  fimilar  microfcopic  animals.  See  Dyfentery, 
Claif  II.  I.  3.  1 8. 

4*  Young  children  have  fometimes  an  eruption  upon  the  head 
called  tinea,  which  difcharges  an  acrimonious  ichor  inflaming 
die  parts,  on  which  it  falls.  This  eruption  I  have  feen  fubmit 
to  the  internal  ufe  of  vitriolic  acid,  when  only  wheat^flour  was 
applied  externally.  This  kind  of  eruption  is  likewife  frequent- 
ly cured  by  teftaceous  powders  ;  two  materials  fo  widely  differ- 
ent in  their  chemical  properties,  but  agreeing  in  their  power  of 
promoting  cutaneous  abforption. 

II.  Abforption  from  the  mucou)s  membrane  is  inaC&afed  by 
applying  to  its  furface  the  auftere  acids,  as  of  vitriol,  lemon-juice, 
ctab-juice,  floes.  When  thefe  are  taken  into  the  mouth,  they 
inunediately  thicken,  and  at  the  fame  time  leflen  the  qutmtity  of 
the  falivaj  which  laft  circumftance  cannot  be  owing  to  their 
coagulating  the  faliva,  but  to  their  increaiins  the  abforption  of 
the  thinner  parts  of  it.  Ho  alum  applied  to  the  tip  of  the  tongue 
does  not  ftop  in  its  a£tion  there,  but  independent  of  its  difluuon 
it  induces  cohefion  and  corrugation  over  the  whole  mouth.  (Cul- 
len*s  Mat.  Med.  Art.  Aftnngentia.)  Which  is  owing  to  the 
aflbciation  of  the  motions  of  the  parts  or  branches  of  the  abforb* 
ent  fyftem  with  each  other. 

Abforption  from  the  mucous  membrane  is  increafed  by  opium 
taken  internally  in  fmall  dofes  more  than  by  any  other  medicine, 
as  is  feen  in  its  thickening  the  expeftoration  in  coughs,  and  the 
difcharge  from  the  noftrils  in  catarrh,  and  perhaps  the  difcharge 
from  the  urethra  in  gonorrhoea.  The  bark  feems  next  in  pow- 
er for  all  thefe  purpofes. 

Externally 
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Externally  flight  folutions  of  blue  vitriol,  as  two  or  three 
grains  to  an  ounce  of  water,  applied  to  ulcers  of  the  mouth,  or 
to  chancres  on  the  glans  penis,  more  powerfully  mdace  them  to 
heal  than  any  other  material. 

Where  die  lungs  or  urethra  ate  inflimed  to  a  cOnfidefablc 
degree,  and  the  abforption  is  fo  great,  thdt  the  mucus  is  already 
too  thick,  and  adheres  to  the  rheiiibrane  froin  Its  trifcidity,  opi- 
ates and  bitter  vegetable  and  auftere  acids  are  improper  ;  and 
mucilaginous  diluent  Ihould  be  ufcd  in  their  dead  with  venefec* 
tion  and  torpentia. 

in.  I.  Aofbrption  from  the  cellular  membrane,  and  from  all 
Ae  other  cavities  of  the  body,  is  too  flowly  performed  in  fome 
conftitutions  ;  hence  the  bloated  pale  complexion  ;  and  when 
this  occurs  in  its  greateft  degree,  it  becomes  an  univerfal  drbpfy. 
Thefe  habits  are  liable  to  intermittent  fevers,  hyfteric  paroxyfms, 
cold  extremities,  indigcftion,  and  all  the  fymptoms  of  debility. 

The  abforbent  fyflcmis  more  fubjeft  to  torpor  or  quiefcencft 
than  the  fcceming  fyftem,  both  from  the  coldnefs  of  the  fiuidi 
which  are  applied  to  it,  as  tlie  moifture  of  the  atmoiphere,  and 
from  the  coldnefs  of  the  fluids  which  we  drink  ;  aftd  alfo  from 
its  being  ftimulated  only  by  intervals,  as  when  we  take  our  food  j 
whereas  the  fecerning  fyftem  is  perpetually  excited  into  aftiotl 
by  t!ie  warm  circulating  blood ;  as  explained  in  Seft.  XXXH. 

2'  The  Peruvian  bark,  camomile  flowets,  and  oth^r  bittet 
drugs,  by  ftimulating  this  celliilar  branch  of  the  abforbent  fyftem 
prevents  it  from  becoming  qUiefbent ;  hence  the  cold  paroxyfms 
of  thofe  agues,  which  arife  from  the  torpor  of  the  cellular  lymph- 
atics, are  prevented,  and  the  hot  fits  in  confequcnce.  iTic 
patient  thence  prelerves  his  natural  heat,  regaihs  his  healthy 
colour,  and  his  accuftomed  ftrength.     ! 

Where  the  cold  paroxyfm  of  an  ague  originates  in  the  abforb- 
ents  of  the  liver,  fpleen,  or  other  internal  vifctis,  the  addition  of 
fteel  to  vegetable  bitters,  and  efpecially  after  the  ufe  of  one 
dofc  of  calomel,  much  advances  the  cure. 

And  where  it  originates  in  any  part  of  the  fecefning  fyftem, 
as  is  probably  the  cafe  in  fome  kinds  of  agues,  the  addition  of 
opium  in  the  dofe  of  a  grain  and  half,  given  about  an  hour  be* 
fore  the  accefs  of  the  paroxyfm,  or  mixed  with  chalybeate  and 
bitter  medicines,  enfures  the  cure.  Or  the  fame  may  be  effefted 
by  wine  given  inftead  of  opium  before  the  paroxyfm,  fo  as  near- 
ly to  intoxicate. 

Thefe  three  kinds  of  agues  are  thus  diilinguiflied  5  the  firft  is 
not  attended  with  any  tumid  or  indurated  vifcus,  which  the  peo- 
ple call  an  ague  cake,  and  which  is  evident  to  the  touch.  The 
fccond  is  accompanied  witli  a   tumid  vifcus )  and   the  laft  has 

generallyi 
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^nerally^  t  beliere,  the  quanan  type»  and  is  atte)ide<i  with  fome 
aegtce  of  arterial  debilitv. 

The  bark  of  the  broad-leivcd  willow  or  falix  eapf  6a  ot  Lirtne«* 
us,  is  much  rccommehded  as  equal  to  the  Peruvian  bark  given 
in  the  lame  or  in  greater  quantity  by  Mr;  White  of  Bath.  Ob^ 
ferr.  and  Exper.  on  bro^d-leafed  willow.  Vernor  and  Uood^ 
London.  A  Dr.  Gunz  irt  Germany  recommends  alfo  zi  a  fub- 
ftitute  for  t*eruviah  bark,  the  bark  of  fix  fpccies  of  willow,  the 
falix  alba,  pehtandra,  fragili^,  caprea,  titellina,  and  amygdalina^ 
Dr.  Gunz  believes  fome  of  th<efe  barks  to  be  more  efficacious 
than  the  Peruvian.  And  as  fome  of  thefe  willow-barks  may  be 
procured  in  great  quantity,  as  they  are  ftripped  off  from  the  wil- 
low twigs  uied  by  the  bafket-makers  in  many  parts  of  the  coun- 
try In  tlie  vernal  months,  it  would  feem  to  be  an  article  worth 
attending  to. 

The  root  ot  geum  urbdnum,  aVetts,  is  rccomhiehded  ad  a  lub* ' 
ftitute  for  Perftvian  bark  by  Dr.  Vogel,  and  faid  to  cure  the 
quartan  ague  given  in  the  dofe  of  half  a  dram  every  hour  through 
the  day^  The  datifca  cannabina  of  Linneus  is  alfo  faid  to  equal 
the  Peruvian  bark  in  its  febrifuge  virtues.  Medical  and  Phyfical 
Journal,  Vol.  t.  p.  191. 

3.  This  clafe  of  abforbent  jii^diciiies  ate  faid  to  decreafe  irri- 
tability. After  any  part  of  our  fyilem  has  been  torpid  or  qui* 
Cfoent,  by  whatever  caufe  that  was  produced,  it  becomes  after* 
wards  capable  of  being  excited  into  greater  motion  by  fmall 
ftimuli ;  hence  the  hot  fit  of  fever  fucceeds  the  cold  one.  As 
thefe  medicines  prevent  torpor  or  quiefcence  of  parts  of  the  fyf* 
tehi,  as  cold  bands  or  feet,  which  perpetually  happen  to  weak 
bonftitutions,  the  fubfequent  increafc  of  irritability  of  thefe  parts 
is  likewife  prevented. 

4.  Thefe  abforbent  medicines,  iiicludlng  both  the  bitters, 
and  metallic  falts,  and  opiates,  are  of  great  ufe  in  the  dropfy  by 
their  promoting  univerfal  abforption  ;  but  here  evacuations  are 
likewife  to  be  produced,  as  will  be  treated  of  in  the  Invertentia. 

5.  The  matter  in  ulcers  is  thickened,  and  thence  rendered 
lefs  corrofivc,  the  faline  part  of  it  being  reabforbed  by  the  ufe 
of  bitter  medicines ;  hence  the  bark  is  ufed  with  advantage  in 
the  cure  of  ulcers^ 

6.  Bitter  medicines  ftrcngthen  digeftion  hf  promoting  the 
abforption  of  chyle  ;  hence  the  introduAion  of  hop  into  the  po*^ 
tation  ufed  at  our  meals^  which  as  a  medicine  may  be  taken  ad-^ 
Vantageoufly,  but,  like  other  unneccffary  ftimuli,  muil  be  injuri- 
ous as  an  article  of  oiir  daily  diet. 

The  hop  may  perhaps  in  fome  degree  contribute  to  the  pro- 

tluftion  of  gravel  in  the  kidneys,  as  our  iatcmperatc  wlne-drink- 
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ers  are  more  fubjc£l  to  the  gout,  and  ale-drinkers  to  flie  gravel  j 
in  the  formation  of  both  which  difeafes,  there  can  be  no  doubt, 
but  that  the  alcohol  is  the  principal,  if  not  the  only  agent, 

7.  Vomits  greatly  increafe  the  abforption  from  the  cellular 
membrane,  as  fquill,  and  foxglove.  The  fquiU  (hould  be  jgiven 
in  the  dofe  of  a  grain  of  tlie  dried  root  every  hour,  till  it  ope- 
rates upwards  and  downwards.  Four  ounces  of  the  frefh  leaves 
of  the  foxglove  (hould  be  boiled  from  two  pounds  of  water  to 
one,  and  half  an  oqnce  of  the  deco£lion  taken  every  two  hours 
for  four  or  more  dofcs.  This  medicine  by  ftimulating  into  in- 
verted a£Hon  the  abforbents  of  the  ftomach,  increafcs  me  dire£l 
adion  of  the  cellular  lymphatics.  ^ 

Another  more  convenient  way  of  afcertaining  the  dofe  of 
foxglove  is  by  making  a  faturated  rin£lure  of  it  in  proof  fpirit ; 
which  has  the  twofold  advantage  of  being  invariable  in  its  origin- 
al ftrength,  and  of  keeping  a  Iqm  time  as  a  iOwp-medicine 
li^ithout  lofing  any  of  its  virtue.  Put  two  ounces  of  the  leaves 
of  purple  foxgitove,  djgitali?  purpurea,  nicely  dried,  and  coarfejy 
powdered,  into  a  mixture  of  four  ounces  of  reflified  fpirit  of 
wine  and  four  ounces  of  water ;  let  the  mixture  ftand  by  the 
fire-fide  twenty-four  hours  frequently  fliaking  thic  bottle,  and 
thus  making  a  faturated  tin^lurc  of  digitalis  ;  which  muft  bfc 
poured  from  the  fediment  or  pafled  throujgh  filtering  paper. 

Some  perfon  Kas  lately  objected  to  the  quantity  of  the  dri6d 
leaves  of  digitalis  uied  in  this  tincture  as  an  unneceilary  ex- 
pcnfe ;  not  knowing  that  the  plant  grows  fpontaneoufly  by  cart- 
loads in  all  fandy  fituations,  and  not  recolledling  that  the  cer- 
tainty of  procuring  this  medicine  at  all  times  of  the  year,  and 
from  all  (hops  of  the  fame  degree  of  ftrength,  is  a  circumftancc 
of  great  importance. 

As  the  fize  of  a  drop  is  greater  or  lefs  according  to  the  fize  of 
the  rim  of  the  phial  from  wl^icli  it  is  dropped,  a  part  of  this 
faturated  tin£lure  is  then  dire^ed  to  be  put  into  a  two-ounce 
phial,  for  the  purpofe  of  afcertaining  the  fize  of  the  drop* 
Thirty  drops  of  this  tinfture  arq  direfted  to  be  put  into  an 
ounce  of  mint-water  for  a  draught  to  be  taken  twice  or  thrice 
a  day,  tUl  it  reduces  the  anafarca  of  the  limbs,  or  removes  the 
difficulty  of  breathing  in  hydrothorax,  or  till  it  induces  fickncfs. 
And  if  thefe  do  not  occur  in  two  or  three  days,  the  dofe  muft 
be  gradually  increafed  to  forty  or  fixty  drops,  or  further. 

A  lady,  who  was  92  years  of  age,  was  feized  fuddenly,  early 
in  the  morning,  with  great  difficulty  of  refpiration,  which  con- 
tinued in  greater  or  lefs  degree  in  fpite  of  many  medicines  for 
two  or  three  weeks.  Her  legs  were  then  become  oedematous, 
and  ihe  couid  not  lie  down  horizontally.     On  taking  thirty 

drops 
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drops  of  the  faturated  tinware  of  digitalis  from  a  two-ounce 
phial  twice  a  day,  fhe  became  free  from  the  difficult  refpira- 
rion,  and  heir  legs  became  lefs  fuelled,  in  two  or  three  days. 
S^^  has  repeated  this  medicine  about  once  a  month  for  more 
than  a  year,  with  tinfture  of  bark  at  intervals,  and  half  a  grain 
o{  opium,  at  night,  and  retains  a  tolerable  (late  of  health. 

From,  the  great  ftimulus  of  this  medicine  the  ftomach  is  ren- 
dered torpid  with  confequent  ficknefs,  which  continues  many 
hours  aqd  even  days,  owing  to  the  great  exhauftion  of  its  fenfo- 
rial  ppwer  of  irritation  j  and  the  a^ion  of  the  heart  and  arteries 
becomes  feeble  from  the  deficient  excitenient  of  the  fenforial 
power;  of  aflbciation  ;  and  laftly,  the  abforbents  of  the  cellular 
membrane  a<^  more  violently  in  confequence  of  the  accumula- 
tion of  the  fenforis^l  ppwer  of  aftbciation  in  the  torpid  heart  and 
arteries,  as  explained  in  Suppl.  I.  1 2. 

A  ci^cumft^nc^  curioufly  fimil^r  to  this  occurs  to  fome  peo- 
ple on  finoking  tobacco  for  a  fliorc  time,  who  have  not  been  ac«i. 
cuftomed  to  it.  A  degree  of  ficknefs  is  prefently  induced,  and 
the  pulfations  of  the  he^rt  and  arteries  become  feeble  for  a  fhort 
time,  as  in  the  approach  to  fainting,  owing  to  the  direft  fym- 
pathy  between  thefe  and  the  ftomach,  that  is  from  deifeft  of . 
the  excitement  of  the  power  of  aflbciation.  Then  there  fuc- 
cced  a  tingling,  and  heat,  and  fometimes  fweat,  owing  to  the  in- 
creafed  aftiori  of  the  capillaries,  or  perfpirative  and  mucous 
glands ;  which  are  occafioned  by  the  accumulation  of  the  fen- 
forial power  of  aflbciation  by  the  weaker  adion  of  the  heart* and 
arteries,  which  now  increafes  the  a£lion  of  the  capillaries. 

8.  Another  method  of  increaCng  abforption  from  the  ccUu-p 
lar  membrane  is  by  warm  air,  or  by  warm  fteam.  If  the  fwell- 
cd  legs  of  a  dropfical  patiept  are  cnclofed  in  a  box,  the  air  of 
which  is  made  warm  by  a  lamp  or  two,  copious  fwea^s  are  foon 
produced  by  the  incre^fed  acjlion  of  the  capillary  glands,  which 
are  feen  to  ftand  on  the  flcin>  as  it  cannot  readily  exhale  in  fo 
fmall  a  quantity  of  air,  which  is  only  changed  fo  faft  as  may  be 
neceffary  to  permit  the  lamps  to  burn.  At  the  fame  tim«  the 
lymphatics  of  the  cellular  membrane  are  ftimulated  by  the  heat 
into  greater  a£lion,  ^s  appears  by  the  fpeedy  redu£lion  of  the 
tumid  legs. 

It  would  bf  well  worth  trying  an  experiment  upon  a  perfon 
labouring  under  a  general  anafarca  by  putting  him  into  a  room 
filled  with  air  heated  to  i2o  or  130  degrees,  which  would  prob- 
ably excite  a  great  general  diaphoreCs,  and  a  general  cellular  ab- 
forption both  from  the  lungs  and  every  other  part.  And  that 
air  of  fo  great  heat  may  be  borne  for  many  minutes  without 

great 
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great  inconrenicnce  was  ihcwn  by  the  experiments  made  ia 
heated  rooms  by  Dr,  Fordyce  and  others.    Philof,  Tranf. 

Anodier  experiment  of  ufmg  warmth  in  anafarca,  or  in  oth^ 
er  difcafcs,  might  be  by  immcrfing  the  patient  in  warm  air,  or 
in  warm  ftcam,  received  into  an  oil-ifein  bag,  or  bathing-tub  of 
tin,  fo  managed,  that  the  current  of  warm  air  or  (team  fliould 
pafs  round  and  cover  the  whole  of  the  body  except  the  head, 
which  might  not  be  expofed  to  it  5  and  thus  the  abforbents  or 
the  lungs  might  be  induced  to  aft  more  powerfully  by  fympa- 
thy  with  the  (kin,  and  not  by  the  ftimulus  of  beat.  See*  Ufea 
of  Warm  Bath,  Art,  11.  2.  ?.  i. 

A  warm  faline  pediluvium  has  often  been  ufed  with  Aiccela 
to  remove  fwellings  of  the  legs  from  deficient  aftion  of  the  ab- 
forbents of  the  lower  extremities ;  the  quantity  of  fea-falt  fhould 
be  about  one  thirtieth  part  of  the  water,  which  with  about  one 
eightieth  part  of  fulphuric  magnefian  fait,  called  magnefia  vitri- 
olata,  or  bitter  (:athartic  felt,  conftitutes  the  medium  ftrength  of 
the  fea- water  round  this  ifland,  according  to  the  experiments  of 
Mr.  Brownrig.  In  fuch  a  pediluvium  the  fwelled  legs  fhould 
be  imn^crfed  for  hajf  an  hour  every  night  for  a  fortnight,  at  the 
heat  of  about  90  or  98  degrees. 

Dr.  Reid,  in  a  Treatife  on  Sea-bathing ;  Cadell  and  Davis« 
London ;  recommends  an  upiverfal  warm-bath  of  fea-water,  in 
ccdematous  fwellings,  apparently  with  great  fuccefs,  and  well 
advifes  friftion  to  be  diligently  ufed  in  the  bath  on  the  tumid 
limbs,  always  rubbing  them  from  their  extremities  towards  the 
trunk  pf  the  body,  and  not  the  contrary  way ;  as  this  muft  moft 
facilitate  the  progrefs  of  the  ftuids  ^n  the  abforbent  fyftem ; 
though  thefe  ycflels  are  fumi(hed  with  valves  to  prevent  its  re- 
turn. |n  thefe  baths  the  llimulus  of  the  (alt  is  added  to  that  of 
the  heat.    Sec  Art.  II.  a.  a.  i. 

9.  Another  o^ct^od  of  incrcafing  abforption  from  the  cellu* 
Is^r  membrane,  which  has  been  ufed  in  dropfies,  has  been  by  tlie 
gxcat  or  total  abflinencc  from  fluids.  This  may  in  fome  degree 
be  ufed  advantageous y  in  fubjefls  of  too  great  corpulency,  but 
if  carried  to  exccfs  may  induce  fevers,  and  greater  evils  than 
it  fs  defigned  to  counteraft,  befides  the  perpetual  exiftenco 
o^  a  painful  third.  In  mofl  dropfies  the  thirft  already  exifting 
fhews,  that  too  little  diluent  fluid,  and  not  too  much,  is  prefent 
in  the  circulation. 

IV.  i»  Venous  abforption.  Cellery,  watercreffes,  cabbages, 
and  many  other  vegetables  of  the  clafs  tetradynamia,  do  not  in- 
creafe  the  heat  of  the  body  (except  thofe,  the  acrimony  of  which 
approaches  to  corrofion),  and  hence  they  feem  alone,  or  princi- 
oally,  to  aft  on  the  venous  fyftem  j  the  extremities  of  which  we 

have 
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have  (hewn  arc  abforbents  of  the  red  blood,  after  it  has  paflfed 
the  capillaries  and  glands. 

2.  In  the  fea-fcurvy  and  petechial  fever  the  veins  do  not  per- 
'  fefUy  perform  this  office  of  abforption  ^  and  hence  the  vibices 

are  occafioned  by  blood  ftagnating  at  dieir  extremities^  or  ex* 
travafated  into  the  cellular  membrane.  And  this  clafs  of  vegeta- 
bles, ftimulating  the  veins  to  perform  their  natural  abforptloni 
without  incrcafing  the  energy  of  the  arterial  aftion,  prevents 
future  petechise>  and  may  affift  the  abforption  of  the  blood  al- 
readv  ftagnated^as  foon  as  its  chemical  change  renders  it  proper 
for  tnat  operation. 

3.  The  fluids,  which  are  extravafated,  and  received  into  the 
cells  of  the  cellular  membrane,  feem  to  continue  there  for  many 
days,  fo  as  to  undergo  fome  chemical  change,  and  are  then  taken 
up  again  by  the  mouths  of  the  cellular  abforbents.  But  the 
new  veflels  produced  in  inflamed  parts,  as  they  communicate 
with  the  veins,  are  probably  abforbed  again  by  the  veins  along 
with  the  blood  which  they  contain  in  their  cavities.  Hence  the 
blood,  which  is  extravafated  in  bruifes  of  vibices,  is  gradually 
many  daya  in  difappearing ;  but  after  due  evacuations  the  in« 
flamed  veflels  on  the  white  of  the  eye,  if  any  ftimulant  lotion  is 
jipplied,  totally  difappear  in  a  few  nours. 

Amongft 'abforbents  affcfting  the  veins  we  ihould  therefore 
add  the  external  application  of  ilimulant  materials ;  as  of  vine* 
gar,  which  makes  the  lips  pale  on  touching  them.  Friftion, 
and  eleftricity. 

4.  HsBmonrhages  are  of  two  kinds,  either  arterial,  which  are 
attended  with  inflammation  ;  or  venous,  from  a  deficiency  in 
the  abforbent  power  of  this  fet  of  veflels.  In  the  former  cafe 
the  torpentia  are  efficacious  ;  in  the  latter  fteel,  opium,  alum, 
ai>d  all  the  tribe  of  forbentia,  are  ufcd  with  fuccefs. 

5.  Sydenham  recommends  vegetables  of  the  clafs  tetradyna- 
mia  in  rheumatic  pains  left  after  the  cure  of  intermittents. 
Thefe  pains  are  perhaps  fimilar  to  thofe  of  the  fea-fcurvy,  and 
feem  to  arife  from  want  of  abforption  in  the  affedlcd  part,  and 
hence  arc  relieved  by  the  fame  medicines. 

V.  I.  Inteftinai  abforption.  Some  aflringent  vegetables,  as 
rhubarb,  may  be  given  in  fuch  dofes  as  to  prove  cathartic  ;  and, 
after  a  part  of  it  is  evacuated  from  the  body,  the  remaining 
part  augments  the  abforption  of  the  inteftines  5  and  a£ls,  as  if 
a  fimilar  dofe  had  been  exhibited  after  the  operation  of  any  oth- 
er purgative.  Hence  4  grains  of  rhubarb  Itrengtbcn  the  bow- 
els, 30  grains  firft  empty  them. 

2.  The  earthy  falts,  as  alum,  increafe  the  inteftinal  abforp- 
tion, and  hence  induce  conftipation  in  their  ufual  dofe  ^  alum 

is 
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is  faid  fometimes  to  cure  intermittents,  perhaps  when  their. fea^ 
19  in  the  intcftines,  when  other  remedies  have  failed.  It  is  ufe- 
ful  in  the  diabetes,  by  exciting  the  abforbents  of  the  bladder  in- 
to their  natural  aftion  j  and  combined  with  reCn  is  cfteemed 
in  the  fluor  albus,  and  in  gleets.  Limp- (lone  or  chalk,  and 
probably  gypfum,  poflefs  efFefts  in  fome  degree  fimilar,  and  in- 
creafe  the  abforption  of  the  inteftines ;  and  thus  in  certain  do- 
fes  redrain  fome  diarrhoeas,  but  in  greater  dofes  alum  I  fup- 
pofe  will  aft  as  a  cathartic.  Five  or  ten  grains  produce  confti- 
pation,  20  or  30  grains  are  either  emetic  or  cathartic. 

3.  Earth  of  alum,  tobacco-pipe  clay,  marl,  Armenian  bole, 
lime,  crab's  eyes  or  claws,  and  calcined  hartifapm,  or  bone  afli- 
es,  reftrain  fluxes  j  either  mechanically  by  fupplying  fomething 
Jike  mucilage,  or  oil,  or  rollers  to  abate  the  fnftion  of  the  ah- 
ment  over  inflamed  membranes ;  or  by  increafing  their  abforp-i 
tion.  The  two  laft  confift  of  calcareousi  earth  united  to  phof. 
phoric  acid,  and  the  Armenian  bole  and  marl  may  contain  iron. 
by  the  confent  between  the  inteftines  and  the  (kin  20  grains  of 
Armenian  bole  given  at  going  into  bed  to  heftic  patients  wiU 
frequently  checK  their  tendency  to  fwcat  as  well  as  to  purge, 
and  the  more  certainly  if  joined  with  one  grain  of  opium. 

VI.  I.  Abforption  from  the  liver,  ftpmach,  and  other  vifcera. 
When  inflammations  of  the  liver  are  fubdufd  to  a  certain  de- 
gree by  vcnefeftion,  with  calomel  and  other  gentle  purges,  fa 
that  the  arterial  energy  becomes  weakened,  four  or  eight  grainy 
of  iron-filings,  or  of  fait  of  fteel,  with  the  Peruvian  bark,  have 
wonderful  effcft  in  curing  the  cough,  and  refloring  the  liver  to 
its  ufual  fiae  and  fanity  ;  which  it  feems  to  effe£t  by  increafing 
the  abforption  of  this  vifcus.  The  fame  I  fuppofe  happens  in 
refpeft  to  the  tumours  of  other  vifcera,  as  of  the  fpleen,  or  pan- 
creas, fome  of  which  ^re  frequently  enlarged  in  agues. 

2.  Haemorrhages  from  the  nofe,  reftum,  kidneys,  uterus,  and 
other  parts,  are  frequently  attendant  on  difeafed  livers  j  the 
blood  being  impeded  in  the  vena  portarum  from  the  decreafcd 
power  of  abforption,  and  in  confequence  of  the  increafed  fize  of 
this  vifcus.  Thefe  hemorrhages  after  venefe£tion,  and  a  mer-^ 
curial  cathartic,  arc  raoft  certainly  reftrained  by  fteel  alope,  or 
joined  with  an  opiate  j  which  increafe  the  abforption  and  di- 
miniih  the  fize  of  the  liver. 

Chalybeates  may  alfo  reftrain  thefe  hemorrhages  by  their 
promoting  venous  abforption,  though  they  exert  their  principal 
ciFeft  upon  the  liver.  Hence  alfo  opiates,  and  bitters,  and  vit- 
riolic acid  are  advantageoufly  ufed  along  with  them.  It  muft 
be  added  that  fome  hemorrhages  recur  by  periods  like  the  par- 

oxyfms 
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oxyfms  of  intermittent  fevers,  and  are  thence  cured  by  the  tame 
treatment. 

3,  The  jaundice  is  frequently  caufed  by  the  infipidity  of  the 
T}fle,  which  does  not  ftimulate  the  gall-bladder  and  bile*-dufts  in- 
to their  due  a£lion ;  hence  it  ftagnates  in  the  gall-bladder,  and 
produces  a  kind  of  cryftallization,  which  is  too  large  to  pafs  in- 
to the  inteftines,  blocks  up  the  bile-du6V,  and  occafions  a  long- 
and  painful  xJifeafe,  A  paralyfis  of  the  bile-duft  produces  a 
Cmihir  jaundice,  but  without  pain. 

4.  Worms  in   (heep  called  flukes  are  owing  to  the  dilute 
*ftate  of  the  bile;  hence   they  originate  in  the  inteftines,  and 

thence  migrate  into  the  biliary  duGs,  and  corroding  the  liver 
produce  ulcers,  cough,  and  heftic  fever,  called  the  rot.  In  hu- 
man bodies  it  is  probable  the  inert  ftate  of  the  bile  is  one  caufc 
of  the  produftion  of  worms  ;  which  infipid  ftate  of  the  bile  is 
owing  to  deficient  abforption  of  the  thinner  parts  of  it ;  hence 
the  pale  and  bloated  complexion,  and  fwelled  upper  lip,  of  wormy 
children,  is  owing  to  the  concomitant  deficiency  of  abforption 
from  the  cellular  membrane.  Salt  of  fteel,  or  the  ruft  of  it,  or 
filings  of  it^  with  bitters,  incrcafe  the  acrimony  of  the  bile  by 
promoting  the  abforption  of  its  aqueous  part  5  and  hence  deftroy 
worms,  as  well  bv  their  immediate  action  on  the  inteftines,  as 
on  the  worms  themfelves.  The  cure  is  facilitated  by  premi- 
fing  a  purge  with  calomel.  See  Clafs  I.  2.  3.  9. 
.  5.  The  chlorofis  is  another  difcafe  owing  to  the  deficient  ac- 
tion of  the  abforbents  of  the  liver,  and  perhaps  in  fome  degree 
alfo  to  that  of  the  fecretory  veflels,  or  glands,  which  compofc 
ihatvifcus.  Of  this  the  want  of  the  catamenia,  which  is  gen- 
erally fuppofed  to  he  a  caufe,  is  only  a  fymptom  or  confequence. 
In  this  complaint  the  bile  is  deficient  perhaps  in  quantity,  but 
certainly  in  acrimony,  the  thinner  parts  not  being  abforbed  from 
It.  Now  as  the  bile  is  probably  of  grestt  confequence  in  the  pro- 
cefs  of  making  the  blood  •,  it  is  on  this  account  that  the  blood 
IS  fo  deftitute  of  red  globules  ;  which  is  evinced  by  the  great 

Salenefs  of  thefe  patients.  As  this  fcrous  blood  muft  exert  lefs 
:imulus  on  the  heart,  and  arteries,  the  pulfe  in  confequence 
becomes  quick  as  well  as  weak,  as  explained  in  Se£l.  XII.  i.  4. 
The  quickncfs  of  the  pulfe  is  frequently  fo  great  and  perma- 
nent, that  when  attended  by  an  accidental  cough,  tlie  difeafe 
may  be  miftaken  for  hefiic  fever ;  but  is  cured  by  chalybcatcs, 
and  bitters  exhibited  twice  a  day  ;  with  half  a  grain  of  opiim, 
and  a  grain  of  aloe  every  night,  and  the  expefted  catarienla 
appears  in  fconfequence  of  a  reftoration  of  the  due  quantity  of 
red  blood.  This  and  the  two  former  articles  approach  to  the 
Jifcafe  termed  paralyfis  of  the  liver.     Sedt.  XXX.  4. 

6.  It 
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6.  tt  ieems  paradoxical,  that  the  fame.treatmetit  *v(rith  chatytn 
eatcs,  bitters,  and  opiates,  which  produces  menftruation  itl  cbliy^ 
rotic  patients,  ftwuld  reprcfs  the  too  great  or  permanent  meti'« 
ftriiation,  which  occurs  in  weak  conftitutions  at  the  time  of'life 
when  it  fhould  ceafe.  This  complaint  is  a  haemorrhage  owing 
to  the  debility  of  the  abforbent  power  of  the  veins,  and  belongs 
to  the  paragraph  on  venous  abforption  above  defcribcd,  and  is 
thence  curable  by  chalybeates,  alum,  bitters,  and  particularly  by 
die  exhibitioii  of  a  grain  of  opium  every  night  woh  five  grains 
of  rhubarb. 

As  fteel  IS  foluble  in  the  gaftric  acid,  perhaps  the  beft  Way  o£ 
giving  it  may  be  in  fine  filings,  or  in  a  fteel-powder  prepared  in 
the  following  manner  :  difiblve  green  vitriol  irt  water,  add  a  few 
bits  of  iron  to  the  folution,  to  precipitate  any  copper  which 
may  be  accidentally  in  it ;  precipitate  this  folution  by  fait  of  tar- 
tar, kali  preparatum.  Add  to  the  precipitate  two  or  tliree  times 
its  quantity  of  charcoal  powder,  mix  and  put  them  into  a  cruci- 
ble covered  with  a  tile,  atid  give  them  a  red  heat  for  an  hour. 
An  impalpable  powder  of  iron  will  be  produced^  which  ought 
all  of  it  to  obey  the  magnet. 

7..  Metallic  falts  fupply  u$  Witli  vfcty  pdwerfiil  remedies  for 
promoting  ^ibforption  in  dropfical  cafes ;  which  frequently  are 
caufed  by  enlargement  of  the  liyef .  Firft,  as  they  may  be  giv- 
tn  in  fuch  quantities  as  to  prove  ftrongly  cathanic,  of  which 
more  will  be  faid  in  the  article  on  inveftentia  5  and  then,  when 
their  purgative  quality  ceafes,  like  the  effeft  of  rhubarb,  their  ab- 
forbent quality  Continues  to  aft.  The  falts  of  mercury,  filver^ 
copper,  iron,  fcinc,  antimony,  have  all  been  ufed  in  the  dropfy ; 
cither  fmgly  for  the  former  purpofe,  or  united  with  bitters  lor 
the  latter,  and  occafionally  with  moderate  but  repeated  opiates. 

8.  From  a  quarter  of  a  grain  to  half  a  grain  of  blue  vitriol 
given  ^very  four  or  fix  hours,  is  faid  to  be  very  efficacious  in  ob- 
ftinate  inter mittents  5  which  alfo  frequently  arife  from  an  en- 
larged vifcus,  as  the  liver  or  fpleen,  and  are  thence  owing  to  the 
dencient  abforption  of  the  lymphatics  of  that  vifcus.  A  quarter 
of  a  grain  of  white  arfenic,  as  I  was  informed  by  a  furgeon  of  the 
army,  cures  a  quartan  ague  with  great  certainty,  if  it  be  given 
an  hour  before  the  expeded  fit.  This  dofe  he  faid  was  for  a  ro- 
buft  man,  perhaps  one  eighth  of  a  grain  might  he  given  and  re- 
peated with  greater  fafety  and  equal  efficacy. 

Dr.  Fowler  has  given  many  fuccefsful  cafes  In  his  treatlfe 
on  this  fubje£b.  Kte  prepares  it  by  boiling  fixty-four  grains  of 
white  arfenic  in  a  Florence  flalk  along  with  as  much  pure  vegeta- 
ble fixed  alkali  in  a  pint  of  diftilled  waiter  till  they  are  difiblv- 
e«i,  and  then  adding  as  much  diftilled  water  as  will  make  the 

whole 
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%faol€  eka£Uy  fixteen  oitoces*  Hence  thete  ai^e  four  gtainis  of 
arfenic  in  every  ounce  of  the  folution.  This  (hould  be  put  into  a 
phial  of  fuch  a  fize  of  the  edge  of  its  Apetturei  that  fixtjr  dropi 
may  weigh  one  dram»  which  will  contain  half  a  grain  of  arfenic* 
To  children  from  two  years  old  to  four  he  gives  from  two  to  five 
drops  three  or  four  times  a  day.  From  five  years  old  to  feven^ 
he  dirfts  feven  or  eight  drops.  From  eight  years  old  to  twelve, 
he  dircfts  from  feven  to  ten  drops.  Frohi  thirteen  years  old  t6 
eighteen  he  direfts  from  ten  to  twchre  drops.  From  eighteen 
upwards,  twelve  drops*  In  fo  powerful  a  medicine  it  is  always 
prudetit  to  begin  with  fmaller  dofes,  and  gradually  to  increafe 
them. 

A  faturated  folutiod  of  arfenic  in  water  is  preferable  t  think 
to  the  above  operofe  preparation  of  it ;  as  no  error  can  happen 
in  weighing  the  ingredients,  and  it  more  certainly  therefore  pof« 
fefles  an  uniform  ftrength*  Put  much  more  white  arfenic  re^^ 
duced  to  powder  into  a  given  quantity  of  diftilled  water,  than 
con  be  diflblved  in  it.  Boil  it  for  half  an  hour  in  a  Florence 
Aaflc,  or  in  a  tin  fauce^pan ;  let  it  ftand  to  fubfide,  and  filtel^ 
it  through  paper.  My  friend  Mr.  Greene,  a  furgeon  at  Bree* 
wood  in  Sta^rdlhire,  aflured  me,  that  he  had  cured  in  one  fea« 
fbn  agues  without  number  with  this  faturated  folution ;  that  he 
found  ten  drops  from  a  two-ounce  phial  given  thrice  a  dav  was 
a  full  dofc  for  a  grown  perfon,  but  that  he  generally  oegan 
with  five. 

9.  The  manner^  in  whidi  arienic  a^s  in  curing  inteitalttent 
fevers  cannot  be  by  its  general  ftnnulus,  becaufe  no  intoxication 
t)t  heat  follows  the  ufe  of  it )  nor  by  its  peculiar  ilimulus  on 
any  part  of  the  fecreting  fyftem,  fince  it  is  not  in  fmall  dofes 
fuccceded  by  any  increafed  evacuation,  or  heat,  and  mud  there^ 
fore  exert  its  power,  like  other  articles  of  the  forbenua,  on  the 
abforbent  fyftem.  In  what  manner  it  deftroys  life  fo  fuddenly 
is  difficult  to  underftand,  as  it  does  not  intoxicate  like  many 
Vee^able  poifons,  nor  produce  fevers  like  contagious  matter. 
When  applied  externally  it  feems  chemically  to  ddlroy  the  part 
like  other  cauftics.  Does  it  chemically  deftroy  the  ftomach, 
and  life  in  confequence  ?  or  does  it  deftroy  the  a£lion  of  the 
ftomach  by  its  great  ftimulus,  and  life  in  confequence  of  the 
fympathy  between  the  ftomach  and  the  heart  ?  This  laft  appears 
to  be  the  moft  probable  mode  of  its  operation* 

The  fuccefs  of  arfenic  in  the  cure  of  intermittent  fevers  I  fuf- 
fcA  to  depend  on  its  ftimularing  the  ftomach  into  ftronger  ac- 
tion, and  thus,  by  the  afibciation  of  this  vifcus  with  the  heart 
and  arteries,  preventing  the  torpor  of  any  part  of  the  fanguif- 
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erous  fyftem.     I  was  led  to  this  conclufion  from  the  following 
confiderations. 

Firft.  The  cflfefts  of  arfenic  given  a  long  time  internally  in 
fmali  dofes,  or  when  ufed  in  larger  quantities  externally  fcem 
to  be  fimilar  to  thofc  of  other  great  ftimuli,  as  of  wine  or  alco- 
hol. Thefc  arc  a  bloated  countenance,  fwcUed  legs,  hepatic  tu- 
mours, and  dropfy,  and  fometimes  eruptions  on  the  flcin..  The 
former  of  thefe  I  have  feen,  where  arfenic  has  been  ufed  external- 
ly for  curing  the  itch ;  and  the  latter  appears  on  evidence  in  the 
famous  trial  of  Mlfs  Blandy  at  Chelmsford,  about  forty  years  ago* 

Secondly.  I  faw  an  ague  cured  by  arfenic  in  a  child,  who 
had  in  vain  previoufly  taken  a  very  large  quantity  of  bark  with 
great  regularity.  And  another  cafe  of  a  young  officer,  who  bad 
lived  intemperately,  and  laboured  under  an  intermittent  fever, 
and  had  taken  the  bark  repeatedly  in  confiderable  quantities, 
with  a  grain  of  opium  at  night,  and  though  the  paroxyfms  had 
been  thriee  thus  for  a  time  prevented,  they  recurred  in  about  a 
week.  On  taking  five  drops  of  a  faturated  folution  of  arfenic 
thrice  a  day  the  paroxyfms  ceafed,  and  returned  no  morcj  and 
at  the  fame  time  his  appetite  became  much  improved. 

Thirdly.  A  gentleman  about  fixty-five  years  of  age  had  for 
about  ten  years  been  fubjeft  to  an  intermittent  pulfe,  and  to 
frequent  palpitations  of  his  heart.  Lately  the  palpitations 
feemed  to  obferve  irregular  periods,  but  the  intermiffion  of  eve- 
ry third  or  fourth  pulfation  was  almoft  perpetual.  On  giving 
him  four  drops  of  a  faturated  folution  of  arfenic  from  a  two- 
ounce  phial  almoft  every  four  hours  for  one  day,  not  only  the 
palpitation  did  not  return,  but  the  intcrmiffion  ceafed  entirely, 
and  did  not  return  fo  long  as  he  took  the  medicine,  which  was 
three  or  four  days. 

Now  as  when  the  ftomach  has  its  a£lion  mih:h  weakened  by 
an  over>dofe  of  digitalis,  the  pulfe  is  liable  to  intermit,  this  evin- 
ces a  dire£l  fympathy  between  thefe  parts  of  the  fyftem  j  and 
as  I  have  repeatedly  obferved,  that  when  the  pulfe  begins  to  in- 
termit in  elderly  people,  that  an  emulation  from  the  ftomach, 
voluntarily  produced^  will  prevent  the  threatened  ftop  of  the 
heart ;  I  am  induced  to  think,  that  tho^ torpid  ftate  of  the  ftom- 
ach, at  the  inftant  of  the  production  of  air  occafioned  by  its 
wcai  aftion,  caufcd  the  intermiffion  of  the  pulfe.  And  that 
arfenic  in  this  cafe,  as  well  as  in  the  cafes  of  agues  above  men- 
tioned, produced  its  efiedVs  by  ftimulating  the  ftomach  into  more 
powerful  aftion ;  and  that  the  equality  of  the  motions  of  the 
heart  was  thus  reftored  by  incrcafing  the  excitement  of  the  fen- 
forinl  power  of  aflbciation.  See  Scdt.  XXV.  17.  Clafs  IV. 
a.  I.  18. 

Arfenic 
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Arfenic  has  lately  been  recommended  in  the  hooping  cough, 
tuffis  convulfiva,  by  Mr.  Simmons,  furgcon  of  Manchefter, 
which  he  affcrts  to  be  attended  with  the  moft  falutary  cfiefts, 
moderating  the  difeafe  in  a  few  days,  and  curing  it  generally  in 
a  fortnight.  He  has  given  it  to  children  of  a  year  old  with  fafc- 
ty,  in  the  dofes  recommended  by  Dr.  Fowler,  whofe  folution 
he  ufed,  but  feems  to  have  ufed  vencfcftion  and  emetics  occa- 
fionally,  and  recommends,  after  the  folution  has  been  omitted 
for  a  week,  to  repeat  it,  to  prevent  a  relapfe.  Annals  of  Med* 
icine,  1797. 

10.  Where  arfenic  has  been  given  as  poifon,  it  may  be  dif- 
covered  in  the  contents  of  the  ftomach  by  the  fmell  like  garlic, 
when  a  few  grains  of  it  arc  thrown  on  a  red-hot  iron.  2.  If 
a  few  grains  are  placed  between  two  plates  of  copper,  andjfub- 
jcfted  to  a  red  heat,  the  copper  becomes  whitened-  3.  Dif^ 
folve  arfenic  in  water  along  With  vegetable  alkali,  add  to  this  a 
folution  of  blue  vittiol  in  water,  and  the  mixture  becomes  of  a 
fine  green,  which  gradually  precipitates,  as  difcovered  by  Berg- 
man. 4.  Where  the  quantity  is  fufEcient,  fome  wheat  may  be 
fteeped  in  a  folution  of  it,  which  given  to  fparrows  or  chickens 
will  deftroy  them. 

VII.  I.  AbforptTon  of  the  matter  from  venereal  ulcers.  No 
ulcer  can  heal,  unlefs  the  abiforption  from  it  is  as  great  as  the 
depofition  in  it.  The  preparations  or  oxydes  of  mercury  in  the 
cure  of  the  venereal  difeafe  feem  to  aft  by  thfeir  increafing  the 
abforption  of  the  matter  in  the  ulcers  it  occaftons ;  and  that 
whether  they  are  taken  into  the  ftomach,  or  applied  on  the  (kin, 
or  on  the  furface  of  the  ulcers.  And  this  in  the  fame  manner 
as  fugar  of  liead,  or  other  metallic  oxydes,  promote  fo  rapidly 
the  healing  of  other  ulcers  by  their  external  application  ;  and 
probably  when  taken  internally,  as  ruft  of  iron  given  to  children 
aflfcfted  with  fcrofulous  ulcers  contributes  to  heal  them,  and  fo- 
lutions  of  lead  were  once  famous  in  phthifis. 

The  matter  depofited  in  large  abfceiles  does  not  occafion  hec- 
tic fever,  till  it  has  become  oxygenated  by  being  expofcd  to  the 
open  air,  or  to  the  air  through  a  moift  membrane ;  the  fame 
feems  to  happen  to  other  kinds  of  matter,  which  produce  fever, 
or  which  occafion  fpreading  ulcers,  and  are  thence  termed  con- 
tagious. See  ClafsII  1.  3,  II.  1.  5.  11.  i.  6.  6.  This  may 
perhaps  occur  from  thefe  matters  not  being  generally  ahforbed, 
till  they  become  oxygenated  ;  and  that  it  is  the  ftimulus  of  the 
acid  thus  formed  by  their  union  with  oxygen,  which  occafions 
their  abforption  into  the  circulation,  and  the  fever,  which  they 
then  produce.  For  though  colleftions  of  matter,  and  milk,  and 
mucus,  arc  fometimes  fuddenly  abforbed  during  the  aftion  of 
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emetics  or  in  fea-fickne&t  they  are  prol^ahly  diminatfid  6com  the 
body  without  entering  the  circulation  i  that  is,  thejr  are  takem 
up  bv  the  incrcafed  a^op  of  one  lymphatic  (v^c^  and  eiraca^ 
^ted  by  the  inverted  a^on  of  fome  o4ier  lymphatic  branchy  an4 
thus  carried  off  by  ftpo^  or  urine. 

a*  But  as  the  matter  in  la^ge  abfceiles  is  in  genoral  x^t  zhm, 
forbed,  till  it  becomes  by  fome  means  expofed  to  aur>  theit  is 
reafon  to  conclude,  th^  the  ftimulus  of  this  new  combination 
of  the  matter  with  oxygen  occafions  its  abforption  $  and  th;^t 
hence  the  abforption  of  matter  in  ulcers  of  all  kinds^  is  dill  more 
powerfully  efie^ed  by  the  external  application  or  internal  ufe 
of  metallic  oxydes }  which  are  al(b  acids  coniiiling  of  the  rneta^ 
united  wi^h  o](ygen  i  and  laftly^  becaufe  venereal  ulcers,  aod 
thofe  of  itch,  and  tinea,  will  not  heal  without  (bme  ftimulant 
application ;  that  is,  the  fecretion  of  matter  in  them  continues 
to  be  greater,  than  the  abforption  of  it ;  and  the  ulcers  at  the 
fame  time  continue  to  enlarge,  by  the  contagion  affecting  the 
edges  of  then^  i  that  is,  by  the  ftimulus  of  the  oxygenated  ms^v 
%tT  (limulated  the  capillary  veflels  in  its  vicinity  into  aftiona 
Qmilar  to  thofe  of  the  uker,  which  produces  it. 

This  effe£t  of  the  oxydes  of  mercury  occurs  whether  falm«t 
^on  attends  its  ufe  or  not.  Saluratioii  i$  much  forwarded  by. 
external  warmth)  whentnercury  is  given  to  protfnote  this  tecte^ 
tion  i  but  as  the  cure  of  venereal  complaints  depends  on  its  abr 
forbent  quality,  the  a£l  of  falivation  is  not  nepeflary  or  ufeful* 
A  quaqter  of  a  grain  of  good  corroCve  fublimate  twice  a  day 
will  feldom  fail  of  curing  the  moft  confirmed  pox  i  a&d  will  aa^ 
^Idom  falxvate,  if  the  patient  be  kept  cool.  A  quarter  of  a 
grain  thrice  a  day  I  believe  to  be  infallible,  if  it  be  good  fub« 
^mate. 

Mercury  alone  when  fwaUowed  does  not  a£l  beyond  the  iiv* 
teflines  ;  its  adive  preparations  are  the  fahs  formed  by  its  union 
with  the  various  acids,  as  mentioned  in  the  catalogue.  Its  uniqp 
with  the  vegetable  acid,  when  triturated  with  manna,  is  faid  to 
compofe  Keyfcr's  Pill,  Triturated  w^ith  gum  arabic  it  is  much 
recommended  by  Plenck  ;  and  triturated  with  fugar  and  a  little 
eflenti^l  oil,  as  direQed  in  a  former  Edinburgh  Difpenfatory,  it 
probably  forms  fome  of  the  fyrups  fold  as  noftrums. 

United  with  fulphur  it  feldom  enters  the  circulation,  as  when 
cinnabar,  or  ^thiops  mineral,  is  taken  inwardly.  But  united 
with  fat  and  rubbed  on  the  Ikin,  it  is  readily  abforbed.  I  know 
not  whether  it  can  be  united  to  charcoal,  nor  whether  it  hat 
been  given  internally  when  united  with  animal  fat ;  if  fix  graina 
6nly  of  fulphur  be  added  to  t^vo  ounces  of  hog's  fat  and  fix 
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6x^sHam  of  mctcusfYf  they  ar^  iaid  to  unite  witfaf  much  leb  br 
bonr  of  trittir^tiQii^  thftu  die  hog's  fat  and  mercury  alone. 

yin.  I.  Ablbxptioiis  in  general  are  increafed  by  inanition ; 
hepce  tike  u^  of  evaci^ations  in  the  cure  of  ulcers.  Dr.  Jurin 
abforbed  in  one  night,  after  a  day's  abftinence  and  exercife^ 
eigtitepn  ounces  from  Uie  atmofphere  in  his  chamber ;  and  eve- 
ry one  muft  kvi^  pbferved,  how  foon  his  (heets  became  dry» 
ohtx  having  been  moiftened  by  fweat,  if  he  throws  off*  part  of 
the  bedndqlib^  to  cool  himfelf  ^  which  is  owing  to  the  increafed 
cutaneouf  ;|bforptioa  ^^  the  ev^uation  by  previous  fweat. 

2»  Now  as  opium  is  an  univerfal  ftimulant,  as  explaiped  in 
the  ^irtide  of  Incitantia>  it  muft  {Umulate  into  increafed  adioa 
both  ti^  fecretory  fyftf  n^,  and  the  abforbent  one  $  but  after  rct 
peated  evacuation  bf  vepefef^ion^  and  cathartics,  the  abforbeiif 
lyftecn  is  already  ix^Uned  to  slGL  more  powerfully ;  as  the  blood- 
▼eilels  b^ing  leis  di(lended,  there  is  lefs  refiftance  to  theprpgrefs 
of  the  abforbed  fluids  into  them.  Hence  after  evacuations  opi- 
um promotes  abforption^  if  given  in  fmall  dofes,  much  more 
tb9n  it  promotes  lecretion ;  and  is  thua  eminently  of  fervice  at 
the  end  pf  in^aipmation^i  as  in  pleuiifyt  or  peripneumony,  in 
the  cbfe  of  four  or  fiv^  dr<^s  of  the  tindurC}  given  before  the 
aace6  of  ^  eveniqg  paroxy£|n ;  which  I  have  feen  fuccee4 
pitn  when  the  rifus  fardonicus  has  exifted.  Some  convuliions 
m^y  Qrigin^e  inihe  yr^nt  of  the  abforption  of  fome  acrid  fecre* 
tbn,  which  occa6pus  pain ;  hence  thefe  difeafes  are  fo  much 
more  certainly  relieved  by  opium  after  venefe£Uqn  or  other 
evacuations.      ^ 

IX.  I.  AbfdPkion  is  increafed  by  the  calces  or  folutipns  of 
mercury,  lead,  zinc,  eopper,  iron,  externally  applied ;  and  by 
arfenic,  and  by  fulphur,  and  by  the  application  of  bitter  vegeta- 
bles in  fine  powder.  Thus  an  ointment  confifting  of  mercury 
and  hog's  fat  rubbed  on  the  ikin  cures  venereal  ulcers ;  and  ma- 
ny kinds  pf  herpetic  eruptions  are  removed  by  an  ointment  con- 
fifting of  fixty  grains  of  white  precipitate  of  mercury  and  an 
ounce  of  hog's  f^t. 

2.  The  tumours  about  the  necks  of  young  people  are  often 
produced  by  the  ab(brption  of  a  faline  or  acrid  material,  which 
has  bq(n  depofited  from  eruptions  behind  the  ears,  owing  to  de- 
ficient abforption  ip  the  furface  of  the  ulcer,  but  which  on  run- 
ning do!wn  op  the  ikin  below  becomes  abforbed,  and  fwells  the 
lymphatic  glands  of  the  neck  ;  as  the  variolous  matter,  wheiy 
inferted  into  the  arm,  fwells  the  gland  of  the  axilla.  Some- 
times the  perfpirative  matter  produced  behind  the  ears  become^ 
putrid  from  the  want  of  daily  wafhing  them,  and  may  alfo  caufe 
by  its  abforption  the  tumours  of  the  lymphatics  ot  the  necL 
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In  the  former  cafe  the  application  of  a  cerate  of  lapis  cklamina- 
ris,  or  of  cerufla  in  dry  powder,  or  of  rags  dipped  iti  a  folution 
of  fugar  of  lead,  incrcafes  the  abforption  in  the  ulcers,  and  pre- 
vents the  effufion  of  the  faline  part  of  the  fecretcd  material* 
The  latter  is  to  be  prevented  by  cleanlinefs. 

After  the  eruptions  or  ulcers  are  healed  a  folution  of  corrofive 
fublimate  of  one  grain  to  an  ounce  of  water  applied  for  (bme 
weeks  behind  the  ear,  and  amongft  the  roots  of  the  hair  on  one 
fide  of  the  head,  where  the  mouths  of  the  lymphatics  of  the 
neck  open  themfelvcs,  frequently  removes  thefe  tumours. 

3.  Linen  rags  moiftened  with  a  folution  of  half  an  ounce  of 
fiigar  of  lead  to  a  pint  of  water  applied  on  the  eryfipelas  on  ana- 
farcous  legs,  which  have  a  tendency  to  mortification,  is  more 
efficacious  than  other  applications.  White  vitriol  fix  grains 
diffolved  in  one  ounce  of  rofe  water  removes  inflammations  of 
the  eyes  after  evacuation  more  certainly  than  (blutions  of  lead. 
Blue  vitriol  two  or  three  grains  diflblved  in  an  ounce  of  water 
cures  ulcers  in  the  mouth,  and  other  mucous  membranes,  and 
a  folution  of  arfenic  externally  applied  cures  the  itch,  but  re- 
quires great  caution  in  the  ufe  of  it.  See  Clafs  II.  i.  5.  6. 
*>  A  feeble  old  man  with  fwelled  legs  had  an  eryfipelas  on  both 
of  them  ;  to  one  of  thefe  legs  a  fine  powder  of  Peruvian  bark 
was  applied  dry,  and  renewed  twice  a  day  §  on  the  other  linen 
rags  moiftened  with  a  folution  of  faccharum  fatumi  were  appli- 
ed, and  renewed  twice  a  day ;  and  it  was  obferved,  that  the 
latter  healed  much  fooner  than  the  former. 

As  the  external  application  of  calx  of  lead  Afenulates  inflam- 
ed parts  very  violently,  if  it  be  applied  too  mly,  before  the 
veflels  are  emptied  by  evacuations,  or  by  the  continuance  of  the 
difcafc,  it  is  liable  to  increafe  the  inflammation,  or  to  induce 
mortification,  as  in  ophthalmy  j  and  in  a  cafe,  which  was  re- 
lated to  me  of  a  perfon  who  much  pricked  his  legs  amongft 
gorfe,  which,  on  the  application  of  Goulard*s  folution  of  lead, 
mortified  with  extenfive  floughs.  But  where  the  fyftem  is  prc- 
vioufly  emptied,  there  is  lefs  refiftance  to  the  progrcfs  of  ab^ 
Ibrbed  fluids  5  and  the  ilimulus  of  lead  then  increafes  the  ac- 
tion of  the  abforbent  fyftem  more  than  of  the  feceniing  fyftem, 
and  the  inflamed  part  prefently  difappears. 

4.  Bitter  vegetables,  as  the  Peruvian  bark,  quilted  between 
two  ftiirts,  or  ftrewed  in  their  beds,  will  cure  the  ague  in  chil- 
dren fometimes.  Iron  in  folution,  and  fome  bitter  extraft,  as  in 
the  form  of  ink,  will  cure  one  kind  of  herpes  called  the  ringworm. 
And  I  have  fecn  feven  parts  of  bark  in  fine  powder  nlixed  with 
one  part  of  cerufe,  or  white  lead,  in  fine  powder,  applied  dry  to 
fcrofulous  ulcers,  and  renewed  daily,  with  great  advantage. 
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5.  To  thefe  (hould  be  added  eledrlc  fptrks  and  (hocks, 
\yhich  promote  the  abforption  of  the  veilels  in  inflamed  eyes  of 
fcrofulous  children ;  and  difperfe,  or  bring  to  fuppuration,  fcrofr- 
ulous  tumours  about  the  neck.  For  this  laft  purpofe  fmart 
fiiocks  (hould  be  pafled  through  the  tumours  only,  by  enclofing 
them  between  two  brafs  knobs  communicating  with  the  external 
and  internal  coating  of  a  charged  phial.     See  Art.  II.  2.  2.  2. 

X.  I.  Bandages  increafe  abforption,  if  they  are  made  to  fit 
nicely  on  the  part ;  for  which  purpofe  it  is  neceflary  to  fpread 
fome  moderately  adhefive  plafter  on  the  bandage,  and  to  cut  it 
into  tails,  or  into  (breads  two  inches  wide ;  the  ends  are  to  be 
wrapped  over  each  other ;  and  it  muft  be  applied  when  the  part 
is  leaft  tumid,  as  in  the  morning  before  the  patient  rifes,  if  on 
the  lower  extremities.  The  emplaftrum  de  minio  made  to  cov- 
er the  whole  of  a  (welled  leg  in  this  manner,  whether  the  fwell- 
ing  is  hard,  which  is  ufually  termed  fcorbutic  ;  or  more  eafily 
compreflible,  as  in  anafarca,  reduces  the  limb  in  two  or  three 
days  to  its  natural  fize ;  for  this  purpofe  I  have  fometimes  ufed 
carpenter's  glue,  mixed  with  one  twentieth  part  of  honey  to 
prevent  its  becoming  too  hard,  inftead  of  a  refinous  plafter ;  but 
the  minium  plafter  of  the  (hops  is  in  general  to  be  preferred. 
Nothing  fo  much  facilitates  the  cure  of  ulcers  in  the  legs,  as 
covering  the  whole  limb  from  the  toes  to  the  knee  with  fuch  a 
plafter  bandage ;  which  increafes  the  power  of  abforption  in  the 
furface  of  the  fore. 

2.  The  lymph  is  Carried  along  the  abforbent  Veflels,  which  are 
replete  with  valves,  by  the  intermitted  preflure  of  the  arteries  in 
their  neighbourhood.  Now  if  the  external  (kin  of  the  linjb  be  lax^ 
It  rifes,and  gives  way  to  the  preflure  of  the  arteries  at  every  pulfa- 
tion ;  and  thence  the  lymphatic  veflels  are  fubjed):  to  the  preflure 
of  but  half  the  arterial  force.  But  when  the  external  (kin  is 
tightened  by  the  furrounding  bandage,  and  thence  is  not  elevated 
by  the  arterial  diaftole,  the  whole  of  this  power  is  exerted  in 
comprefling  the  lymphatic  ve(rcls,  and  carrying  on  the  lymph  al- 
ready abforbed  ;  and  thence  the  abforbent  power  is  fo  amazing-* 
ly  increafed  by  bandage  nicely  applied.  Pains  are  fometimes 
left  in  the  fle(hy  parts  of  the  thighs  or  arms,  after  die  inflamma- 
tion is  gone,  in  the  acute  rheumatifm,  or  after  the  patient  is  too 
weak  for  further  evacuation  5  in  this  cafe  after  internal  abforbent 
medicines,  as  the  bark,  and  opiates,  have  been  ufed  in  vain,  I 
have  fuccefsfully  applied  a  plafter-^bandage,  as  above  defcribed, 
fo  as  to  comprefs  the  pained  part. 

Since  the  above  was  written,  Mr.  Baynton,  an  ingenious  fur- 
geon  of  Briftol,  has  publi(hed  «  A  Method  of  Treating  Ulcers 
of  the  Legs,"  fold  by  Robinfon,  Loodon.  In  which  he  endeav- 
ours 


Durs  to  bring  the  lips  of  thoft  nlctr^  Mtt€t  toffH^tt  by  means 
of  flips  of  adhcfire  plafteir,  as  Abotd  dcfcribed ;  which  fectod  to 
have  been  attended  with  great  fucceft,  without  confi^eift^t  bf 
the  patient.    See  Seft.  XXXIII.  3.  2. 

But  when  flips  of  adhefive  plaft^  ai^  put  oV^r  1  Wotind  fo  lis 
to  bring  the  edges  of  it  together  nearly,  or  quite,  into  contaft 
with  each  other,  the  part  is  at  the  fame  time  coreredj  as  the  ffips 
of  adhefive  plafl:er  are  applied,  from  th«  ejre  of  thd  Aurgeon;  I 
have  therefore  advifed  two  tin  plates  a  little  longer  than  the 
wound,  and  about  half  an  inch  broad,  to  be  fafl:ened  to  the  ends 
of  the  pieces  of  adhefive  plafter,  and  applied  One  on  each  lip  of 
the  wound  or  ulcer  ;  and  then  by  a  narrow  flip  of  adhefive  plaf- 
ter applied  at  each  end  of  thefe  tins,  they  may  be  drawrt  togeth- 
er, and  the  whole  lips  of  the  wound  may  be  feen  at  tbt  fame 
time  by  the  furgeon  •,  and  then  a  comprefs  of  thin  lead,  ot  of  lin- 
en, may  be  applied  by  other  ftrips  of  plaftet  fo  as  to  heal  retolt 
wounds,  and  even  ulcers,  without  fcarcdy  any  uiievttineft  or 
width  of  the  fear. 

XI.  I.  We  fhall  conclude  by  obferving,  that  the  forbenthi 
ftrengthen  the  whole  habit  by  preventing  toe  efcape  of  the  fluid 
part  of  the  fccretions  out  of  the  body,  before  it  has  given  up  as 
much  nouriflimeuty  as  it  is  capable ;  as  the  liquid  part  of  die  fe- 
cretion  of  urine,  fweat,  faliva,  and  of  all  other  fecretiOns,  which 
•re  poured  into  receptatles.  Hence  they  have  been  fald  to 
brace  the  body,  and  been  called  tonics,  which  are  mechanical 
terms  not  applicable  to  the  living  bodies  of  animals;  as  explain- 
cd  in  8eft.  XXXJI.  3.  a. 

2.  A  continued  ufe  of  bitter  medidftes  for  years  together,  as 
of  Portland's  powder,  or  of  die  bark,  is  fuppolwl  to  induCe  apo- 
plexy, or  other  fatal  difeafes.  Two  cafes  of  this  kind  have  wH* 
fcn  under  my  obfervation ;  the  padents  were  both  rather  intern* 
perate  in  refpeft  to  the  ufe  of  fermented  liquors,  and  6tte  of 
them  had  been  previoufly  fubjeft  to  the  gout.  As  I  believe  the 
gout  generally  originates  from  a  topor  of  the  liver,  which,  in- 
ftead  of  being  fucceeded  by  an  inflammSition  of  it,  is  fucceeded 
by  an  inflammation  of  fome  of  the  joints ;  or  by  a  pimpled  face, 
which  h  another  mode,  by  which  tne  difeafe  of  the  liver  is  ter- 
minated :  I  conceive,  that  the  daily  ufe  of  bitter  medicines  had 
in  thefe  patients  prevented  the  removal  of  a  gouty  inflammation 
from  the  liver  to  the  membranes  of  the  joints  of  the  extremities, 
gr  to  the  fltin  of  the  face,  by  preventing  the  neceflfary  torpor 
of  thefe  parts  previous  to  the  inflammation  of  them ;  in  die  fatne 
manner  as  cold  fits  of  fever  are  prevented  by  the  fame  medicines  ; 
and,  as  I  believe,  the  returns  of  the  gout  have  fomc  times  for 
two  or  three  years  been  prevented  by  them. 

Ont 
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One  of  thcfe  patients  died  of  the  apoplexy  in  a  few  hours  j 
and  the  other  of  an  inflammation  of  the  liver,  which  I  believe 
was  called  the  gout,  and  in  confequence  was  not  treated  by  ven- 
cfeftion,  and  other  evacuations.  Hence  it  appears,  that  the 
daily  ufe  of  hop  in  our  malt  liquor  muft  add  to  tlie  noxious  qual- 
ity of  the  fpirit  in  it,  when  taken  to  excefs,  and  contribute  to 
the  produftion  of  apoplexy,  or  inflammation  of  the  liver. 

Uh  Catalogue  of  the  Sorbentia. 

I.  Sorbentb  affeding  the  Ikixl. 

1.  Acid  of  ritriol,  of  fea-falt,  lemons,  floes,  prunus  fpi^^ 
•nofa,  crabs,  pytus^  quince,  pyrus  cydonia,  opium. 

2,  Externally  calx  of  zinc,  of  lead,  or  of  mercury. 

II.  Sorbentia  afiefling  the  mucous  membranes. 

I.   Juice  of  floes,  crabs,  Peruvian  bark,  cinchona,  opium» 
a.   Externally  blue  vitrioL 
in.   Sorbentia  aflfefting  the  cellular  mftnbrane. 

1.  Peruvian  bark,  wormwoods,  artemifia  maritima,  arte* 
mifia  abfynthium,  worm-feed,  artemifia  fantonicum> 
chamomile,  anthemis  nobilisj  tanfey,  tanacctum,  bog« 
bean,  menyanthes  trifoliata.  Centaury,  gentiana  centau- 
rium,  gentian^  gentiana  lutea,  artichoke-leaves,  cynara 
fcolymus,  hop,  humulus  lupulus,  falix  caprea,  geum 

•  urbanum,  datifca  cannabina.  ^ 

2.  Orange-peel,  cinnamon,  nutmeg,  mace. 

3.  Vomits,  fqtiill,  digitalis,  tobacco. 

4.  Bath  of  warm  air,  of  fteam^ 

IV.  Sorbentia  affcfting  the  veins. 

I.  Water-crefs,  fifymbrium  naftuftium  aquaticum,  muf- 
tard,  finapis,  fcurvy-grafs,  cochlearia  hortenfis,  horfe- 
radifli,  cochlearia  armoracia,  cuckoo-flower,  carda- 
mine,  dog*s-grafs,  dandelion,  leontodon,  taraxacon, 
cellery,  apium,  cabbage,  braflica. 

a.  Chalybeates,  bitters,  and  opium,  after  fufficient  evac^ 
uation. 

3.    Externally  vinegar,  fri6lion,  elcflricity. 

V.  Sorbentia  affeftitig  the  inteftines. 

1 .  Rhubarb,  rheum  palmatum,  oak^^galls,  gallse  quercin«, 
tormentilla  ere£la,  cinquefbil,  potentilla,  red-rofes, 
uva  urfl,  (Imarouba. 

2.  Logwood,  hxmAtoxylum,  campechianum,  fuccus 
acaciaj,drJ!gon's  blood,  terra  japonica,  mJmofa  catechu. 

3.    Alum,  earth  of  alum,  Armenian  bole,  chalk,  creta,  crab's 
Vol.  I«  U  u  u  cJaws, 
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claws,  chelae  cancrorum,  white  clay,  cimolia,  calcined 
hartfhorn,  corau  cervi  calcinatum,  bone-afhes. 

VI.  Sorbenda  afieding  the  liver,  ftomach,  and  other  vifcenu 

Ruft  of  iron,  filings  of  iron,  fait  of  fteel,  fal  martts, 
blue  vitriol,  white  vitriol,  calomel,  emedc  tartar,  fugar 
of  lead,  white  ar  jtenic. 

VII.  Sorbenda  afie^in^  venereal  ulcers.     Mercury  diflblved 

or  corroded  by  the  following  acids  : 
I.   Diflblved  in  vitriolic  acid,  called  turpeth  mineral,  01^ 

hydrargyrus  vitriolatus. 
a.   Diflblved  in  nitrous  acid^  called  hydrargyrus  nitratus 

ruber. 
3.   Diilblved  in  muriatic  acid,  mercurius  corrofivus  fuh* 

limatus,  or  hydrargyrus  muriatiis. 
44   Corroded  bv  muriatic  acid.    Calomel. 

5.  Precipitated  from  muriatic  acid,  mercurius  precipita^ 
tus  albus,  calx  hydrargyri  alba. 

6.  Corroded  by  carbonic  acid  ?  The  black  powder  os 
crude  mercury. 

7.  Calcined,  or  united  with  oxygen. 

8.  United  with  animal  fat,  mercurial  ointment. 

9.  United  with  fulphur.     Cinnabar. 

10.  Partially  united  with  fulphur.     ^thiops  mineraL 

1 1 .  Divided  by  calcareous  earth.  Hydrargyrus  cum  Cretan 

12.  Divided  by  vegetable  mucilage,' by  fugar,  by  balfams. 

VIII.  Sorbenda  afie&ing  the  whole  Mlcm.  Evacuations 
by  venefe^lion  and  catharCs,  and  then  the  exhibitioa 
of  opium. 

IX.  Sorbentia  externally  applieci. 

1.  Solutions  of  mercury,  lead,  zinc,  copper,  iron,  arfen- 
ic  ;  or  metallic  calces  applied  in  dry  powder,  as  ce« 
rufla,  lapis  calaminaris. 

2.  Bitter  vegetables  in  deco£lions  and  in  dry  powders, 
applied  externally,  as  Peruvian  bark,  oak  bark,  leaveg 
of  wormwood,  of  tanfey,  chamomile  flowers  or  leaves* 

3.  Ele^ric  fparks,  or  fhocks. 

IC.   Bandage  fpread  with  emplaftrum  e  minio,  or  with  car- 
penter^s  glue  mixed  with  one  twendetb  part  of  honey. 
XI.   Pordand's  powder  its  continued  ufe  pernicious,  and  of 
hops  in  been 
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Art.  V. 

INVERTENTIA. 

I.  Those  things,  which  invert  the  natural  order  of  the  (uc?- 
ceflive  irritative  motions,  arc  termed  invertentia. 

1.  Emetics  invert  the  motions  of  the  ftomach,  duodenum, 
and  cefophagus. 

2.  Violent  cathartics  invert  the  motions  of  the  lafteals,  and 
inteftinal  lymphatics. 

3.  Violent  errhines  invert  the  nafal  lymphatics,  and  thofe  of 
the  frontal  and  maxillary  finufes.  And  medicines  producing 
paufea,  invert  the  motions  of  die  lymphatics  about  the  fauces. 

4.  Medicines  producing  much  pale  urine,  as  a  certain  quan- 
tity of  alcohol,  invert  the  motions  of  the  urinary  abforbents ;  if 
the  dofe  of  alcohol  13  greater,  it  inverts  the  ftomach,  producing 
the  drunkep  ficknefe. 

5.  Medicmes  producing  cold  fweats,  palpitation  of  the 
heart,  globus  hyftcricus  j  as  violent  evacuations,  fome  poifons, 
fear,  anxiety,  aft  by  inverting  the  natural  order  of  the  vafcular 
niotion^ 

II.   Observations  on  the  Invertentia, 

I.  I.  The  adlion  of  vomiting  fccms  originally  to  have  bectt 
occafioned  by  difagrceable  fenfatipn  from  the  diftention  or  acri- 
mony of  the  aliment ;  in  the  fame  manner  as  when  any  difguft- 
ful  material  is  taken  into  the  mouth,  as  a  bitter  drug,  and  is  re- 
jeAcd  by  the  retrograde  motions  of  the  tongue  and  lips ;  as 
explained  in  Clafs  IV.  i.  i.  2.  and  mentioned  inSedl.  XXXV. 
1.3.  Or  the  difagrceable  fenfation  may  thus  excite  the  power 
of  volition,  which  may  alfo  contribute  to  the  retrograde  aftions 
of  die  ftomach  ^d  cefophagus,  as  when  cows  bring  up  the  con- 
tents of  dieir  firft  ftomach  to  remafticate  it.  To  eitlier  of  thefe 
is  to  be  attributed  the  a£lion  of  mild  emetics,  which  foon  ceafe 
to  operate,  and  leave  the  ftomach  ftrongcr,  or  more  irritable, 
after  their  operation  j  owing  to  the  accumulation  of  the  fenfo- 
rial  power  of  irritation  during  it^  torpid  or  inverted  aftion. 
Such  appears  to  be  the  operation  of  ipecacuanha,  or  of  antimo- 
nium  tartarizatum,  in  fmall  dofes. 

2.  But  there  is  reafon  to  believe,  that  the  ftronger  emetics, 
as  digitalis,  firft  ftimulate  the  abforbent  veflels  o&Mhc  ftomach 
into  greater  aftion ;  and  that  the  inverted  motioi^of  thefe  ab- 
foybei^ts  next  occur,  pouring  the  lyn^ph,  lately  taken  up,  or  ob- 
tained 
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talned  fvun  other  lymphatic  branches)  into  the  ftonfuu:h :  die 
quantity  of  which  in  fome  difeafes^  as  in  the  cholera  morbus,  is 
inconceivable.  This  inverted  nfiotion,  firft  of  the  abforbents  of 
the  ftomach,  and  afterwards  of  the  ftonaach  itfelf,  feems  to  origi- 
nate from  the  exhauftion  or  debility,  which  fucceeds  the  un* 
natural  degree  of  adion,  into  which  they  had  been  previoufly 
ftimulated.  An  unufual  defe£l  of  fthnulus,  as  of  food  without 
(pice  or  wine  in  the  ftomachs  of  thofe,  who  have  been  much 
accudomcd  to  fpice  or  wine,  will  induce  ficknefs  or  vomiting  \ 
in  this  cafe  the  defefiivc  energy  of  the  ftomach  is  owing  ta 
defe<fl  of  accuftomed  ftimulus  5  while  the  a£lion  of  vomidng 
from  digitaiU  13  o\^'rig  to  a  deficiency  of  fenforial  power,  wluch 
is  previoufly  exliauited  by  the  excefs  of  its  ftimulus*  See  Se,Qu 
XXXV,  I.  3.  and  Clafe  IV.  i.  i.  2. 

For  firft,  no  increafe  of  heat  arifcs  from  this  a£iion  of  vomits 
ing;  which  always  occurs,  when  the  fecerning  fyftem  is  ftimu- 
l4ited  into  action.  Secondly,  the  motions  of  tne  abforbcnt  vcjC^* 
fcls  are  as  liable  to  inverfion  as  the  ftomach  itfelf  s  which  laft, 
witli  the  ccfophagus,  may  be  confidered  as  the  abforbcnt  mouth 
and  belly  of  that  great  gl^d,  the  inteftinaj  c^naL  Thirdly, 
tlie  clafs  of  iorbentia,  as  bitters  and  metallic  falts,  given  in  largo 
dofes,  become  invertdntia,  and  vomit,  or  purge^  And  laftly, 
the  ficknefs  and  vomiting  induced  by  large  potations  of  wine, 
or  opium,  doeo  not  occur  till  next  day  in  fome  people,  in  nono 
till  fome  time  after  their  ingurgitation.  And  tinfture  of  digi- 
talis in  the  dofe  of  30  or  60  drops,  though  applied  in  folution,  23 
a  conCderable  time  before  it  produces  its  effedls  though  vomiting 
is  inftantaneoufly  induced  by  a  nafeous  idea,  or  a  naufeous  tafte 
in  the  mouth.  At  the  fame  time  there  feem  to  be  fome  mate- 
rials which  can  imniediaely  ftimulate  the  ftomach  into  fuch  pow. 
crful  adlion,  as  to  be  immediately  fuccceded  by  paralyfis  of  it, 
and  confcquent  continued  fever,  or  immediate  death  i  and  thi^ 
without  exciting  fenfation,  that  is,  without  our  perceiving  it,* 
Of  thefe  are  the  contagious  matter  of  fome  fevers  fwallowed 
wich  the  fi^llva,  and  probably  a  few  grains  of  arfenic  taken  in  fo^ 
lution.     See  iSuppl,  I.  8.  8.     Art.  W.  2.  6.  9, 

3.  Some  branches  of  the  lymphatic  fyftem  become  inverted 
by  their  fympathy  with  other  branches,  which  are  only  ftimu- 
lated into  too  violent  abforption.  Thus,  when  the  ftomach  and 
duodenum  are  much  ftimulated  by  alcohol,  by  nitre,  or  by 
worms,  in  fome  perfons  the  urinary  lymphatics  have  their  mo. 
tion  inverted,  and  pour  that  material  into  the  bladder,  which  is 
abforbed  from  the  inteftines.  Hence  the  drunken  diabetes 
is  produced^  and  henge  chyle  is  feen  in  the  urine  in  worm 
cafe-;. 

When 
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When  on  the  contrary  fome  branches  of  the  abforbcnt  fyftems 
have  their  motioi^  inverted  in  confequence  of  the  previous  ex- 
haudion  of  their  fenforial  power  by  any  violent  iUmnlus,  other 
branches  of  it  have  their  abforbent  power  greatly  incrcafed. 
Hence  continued  vomitings  or  violent  cathartics,  produce  great 
abforption  from^the  cellular  membrane  in  cafes  of  dropfy ;  and 
the  fluids  thus  abforbed  are  poured  into  the  ftomach  and  intef« 
tines  by  the  inverted  motions  of  the  la^eals  and  lymphatics.  Sec 
Se£t.  XXIX.  4.  and  5. 

4.  The  quantity  of  the  dofe  of  an  emetic  is  not  of  fo  great 
confequence  as  ot  other  medicines,  as  the  greateft  part  of  it  is 
rcjcdied  with  the  firft  effort.  All  emetics  ar^  faid  to  aft  with 
greater  certainty  when  given  in  a  morning,  if  an  opiate  had 
been  given  the  night  before.  For  the  fenloiial  power  of  irrita- 
tion of  the  ftomach  had  thus  been  in  fome  meafure  previoufly 
cxhaufted  by  the  ftimulus  of  the  opium,  which  thus  facilitates 
the  aftion  of  the  emetic ;  and  which,  when  the  dofe  of  opium 
has  been  large,  is  frequently  followed  on  the  next  day  by  fpon* 
taneous  ficknefs  and  vomitings,  as  after  violent  intoxication. 

Ipecacuanha  is  the  moft  certain  in  its  efieft  from  five  grains 
to  thirty ;  white  vitriol  is  the  moft  expeditious  in  its  efFeft, 
from  twenty  grains  to  thirty  diflblved  in  warm  water ;  but  emet- 
ic tartar,  antimonium  tartarisatum,  from  one  grain  to  four  tq 
fane  people^  and  from  thence  to  twenty  to  infanc  patients,  will 
anfwer  moft  of  the  ufeful  purpofes  of  emetics ;  but  nothing 
equals  the  digiulis  purpurea  for  the  purpofe  of  abforbing  water 
from  the  cellular  membrane  in  the  anafarca  pulraonum,  or  hy- 
drops peftoris.    See  Art.  II.  3.  7* 

II.  Violent  cathartics,  i.  Where  violent  cathartics  are  re* 
quired,  as  in  dropfies,  the  fquill  in  dried  pov/der  made  into 
fmall  pills  of  a  grain,  or  a  grain  and  a  half,  one  to  be  given  ev* 
cry  hour  till  they  operate  brilkly,  is  very  efficacious ;  or  half  a 
grain  of  emetic  tartar  diflblved  in  an  ounce  of  peppermint-water, 
and  given  every  hour,  till  it  operates.  Scammony,  and  other 
ftrong  purges,  are  liable  to  produce  hypcrpatharfis,  if  they  arc 
not  nicely  prepared,  and  accurately  weighed,  and  arc  thence 
dangerous  in  common  praflice.  Gamboge  is  uncertain  in  its 
effefts,  it  has  otherwife  the  good  property  of  being  taftelefs  ;  and 
on  that  account  fome  preparation  of  it  might  be  ufeful  for  chil- 
dren, by  which  its  dofe  could  be  afcertained,  and  its  cflcfts  ren- 
dered more  uniform. 

^  2.  In  inflammations  of  the  bowels  with  conftipation  calomel, 
given  in  a  dofe  from  ten  to  twenty  grains  after  due  venefeftion, 
is  moft  efficacious ;  and  if  made  into  very  fmall  pilld  is  not  Ha- 
b!e  to  be  rejcfted  by  vomiting,  which  generally  attends  thofe 

cafes. 
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cafes.  When  this  fails,  a  grain  of  aloes  every  hour  will  find  its 
way,  if  the  bowel  is  not  dcftroyed  5  and  fometimes,  I  believe,  if 
it  be,  when  the  mortification  is  not  extcnfive.  If  the  vomidng 
continues  after  the  pain  ceafes,  and  efpecially  if  the  bowels  be- 
come tumid  with  air,  which  founds  on  being  ftruck  with  the 
finger,  thcfe  patients  feldom  recover.  Opiates  given  along 
with  the  cathartics  I  believe  to  be  frequently  injurious  in  inflam- 
mation of  the  bowels,  though  they  may  thus  be  given  with  ad- 
vantage in  the  faturtiine  colig ;  thq  pain  and  conftipation  in 
which  difeafe  are  owing  to  torpor  or  ina£Hvity,  and  not  to  too 
great  action.    See  Clafs  I.  2.  4.  8. 

ni.  Violent  crrhines  and  fialagogues.  i.  Turpeth  mineral 
in  the  quantity  of  one  grain  mixed  with  ten  grains  of  fugar  an- 
fwers  every  purpofe  to  be  expe£led  from  errhines.  Their  oper- 
ation is  by  inverting  the  motions  of  the  lymphatics  of  the  mem- 
brane, which  lines  the  noftrils,  and  the  caverns  of  the  fbreheac^ 
and  cheeks  j  and  ipay  thence  poffibly  be  of  fervi<:e  in  the  hydro- 
cephalus intern  us. 

Some  other  violent  errhines,  as  the  powder  of  white  hellebore, 
or  Cayenne  pepper,  diluted  with  fome  lefs  acrid  powder,  are  faicj 
to  cure  fome  cold  orx  nervous  head-achs ;  which  may  be  effeft- 
cd  by  inflaming  the  noftrils,  and  thus  introducing  the  fenforial 
power  of  fenfation,  as  well  as  increafing  that  of  irritation  )  and* 
thus  to  produce  violent  adlion  of  the  membranes  of  the  noftri^ 
and  of  me  frontal  and  maxillary  finufes,  which  may  by  aflbcia- 
tion  excite  into  adlion  the  torpid  membranes,  wliich  occafion  the 
head-ach.  They  may  be  ufed  on  th^  fame  account  in  amatiro-. 
fis  and  in  deafneis, 

2.  A  copious  falivation  without  any  incteafe  of  heat  often  at- 
tends hyftcric  difcafes,  and  fevers  with  debility,  owirfg  to  an  in- 
verfion  of  the  lymphatics  of  the  mouth,  fee  Clafs  I.  i.  2.  6.  The 
fame  occurs  in  the  naufea,  which  precedes  vomiting ;  and  is  alfa 
excitable  by  difagreeable  taftes,  as  by  fquilk,  or  by  naufeoua 
fmclls,  or  by  naufeous  ideas.  Thefe  are  very  fimilar  to  the  oc- 
casional dificharge  of  a  thin  fluid  from  the  noftrils  of  fome  peo-. 
pie,  which  recurs  at  certain  periods,  and  differs  from  defeftivc 
abforption. 

IV.  Violent  diuretics,  i.  If  nitre  be  given  from  a  dram  ta 
half  an  ounce  in  a  morning  at  repeated  draughts,  the  patient 
becomes  fickifh,  and  much  pale  water  is  thrown  into  the  blad- 
der by  the  inverted  aftion  of  the  urinary  lymphatics.  Hence  the 
abforption  in  ulcers  is  incrfcafed  and  the  cure  forwarded,  as  ob- 
fervcd  by  Dr.  Rowlev. 

2.  Cantharides  taten  inwdHly  fo  ftimulate  the  neck  of  the 
bladder  as  to  increafe  the  difcharge  of  mucus,  which  appears  in 

th? 
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the  urine ;  but  I  once'faw  a  large  dofe  taken  by  miftakei  not  lefn 
than  half  an  ounce  or  an  ounce  of  the  tincture,  by  which*!  fup^ 
jpofe  the  urinary  lymphatics  were  thrown  into  violent  inverted 
motions,  for  the  patient  drank  repeated  draughts  of  fubtepid 
water  to  the  quantity  of  a  gallon  or  two  in  a  few  hours  j  and 
during  the  greateft  part  of  that  time  he  was  not  I  believe  two 
entire  minutes  together  without  making  water.  A  little  blood 
"was  feen  in  his  water  the  next  day,  and  a  forenefs  continued  t 
day  longer  without  any  other  inconvenience. 

3.  The  decoAion  of  foxglove  fhould  alfo  be  mentioned  here^ 
as  great  efiufions  of  urine  frequently  follow  its  exhibition.  See 
Art.  IV.  1.  3.  7.  And  an  infufion  or  tinfture  of  tobacco  at 
recommended  by  Dr.  Fowler  of  York. 

4.  Alcohol,  and  opium,  if  taken  fo  as  to  induce  flight  intoxi<-> 
ication,  and  the  body  be  kept  cool,  and  much  diluting  liquid! 
taken  along  with  them,  have  Cmilar  cStGt  in  producing  for  a 
time  a  greater  flow  of  urine,  as  mod  intemperate  drinkers  mull 
tKcafionally  have  obferved.  This  circumilance  fceitis  to  havd 
introduced  the  ufe  of  gin,  and  other  vinous  fpirits,  as  a  diuretic^ 
unfortunately  In  the  gravel,  amongft  ignorant  people ;  which 
difeafe  is  generally  produced  by  fermented  or  fpirituous  liquors,i 
and  always  increafed  by  them& 

5.  Fear  and  anriety  are  Well  known  to  produce  a  great  fre* 
quency  of  making  water.  A  perfon  who  believed  he  had  made 
a  bad  purchafe  cooceming  an  eftate,  told  me,  that  he  made  five 

'  or  fix  pints  of  water  during  a  fleeplefs  night,  which  fucceeded 
his  bargain ;  and  it  is  ufual,  where  yoi^ig  men  are  waiting  in 
an  antiroom  to  be  examined  for  college  preferment,  to  fee  the 
thamber-pot  often  wnnted. 

V.  Cold  fweats  about  the  head,  neck,  and  arms,  frcquentlj^ 
attend  thofe,  whofe  lungs  are  opprefled,  as  in  fome  dropfies  and 
afthma.  A  cold  fweat  is  alfo  frequently  die  harbinger  of  deathi 
Hiefe  are  from  the  inverted  motions  of  the  cutaneous  lymphat- 
ic branches  of  thofe  parts. 

iri.  Catalogue  of  Invertkntia. 

i.  Emetics,  ipecacuanha,  emetic  tartar,  antimonium  tartaric 
fatum,  fquilly  fcilla  maritima,  carduus  benedi^ius,  cni* 
cus  acarna,  chamomile,  anthemis  nobilis,  white  vitriol, 
vitriolum  zinci,  foxglove,  digitalis  purpurea,  clyfters 
of  tobacco. 

II.  Violent  cathartics,  emetic  tartar,  fquill,  buckthorn,  rham- 
nu8  catharticus,  fcammonium,  convolvulus  fcammo* 

nia. 
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tiia,  gamboge,  clatcrium,  colocynth,  cucumis  colocyn- 
*     this,  vcratrum. 

III.  Violent  errhines  and  fialagogues,  turpcth  mineral,  hydra- 

gjrrus  vitriolatus,  afarum  europseum,  euphorbium,  cap- 
ficum,  veratrum,  naufeous  fmcUs,  naufeous  ideas. 

IV.  Violent  diuretics,  nitre,  fquiU,  fencka,  cantharides,  alco- 

hol, foxglove,  tobacco,  anxiety. 

V.  Cold  fudorifics,  poifons,  fear,  approaching  death. 


Art.  VL 

REVERTENTIA. 

I.  Those  things,  which  reflore  the  natural  order  of  the  in- 
verted irritative  motions,  are  termed  Revertedtia. 

1.  As  mufk,  caflor,  afafcetida,  valerian,  eiTential  oils. 

2.  Externally  the  vapour  of  burnt  feathers,  of  volatile  falt^^ 
or  oils,  bliders,  (inapifms. 

Thefe  reclaim  the  inverted  motions  without  incrcafing  the 
heat  of  the  body  above  its  natural  ftatCj  if  given  in  their  proper 
dofes,  as  in  the  globus  hyftericus,  and  palpitation  of  the  heart* 

The  incitantia  revert  thefe  morbid  motions  more  certainly,  as 
opium  and  alcohol :  and  reflore  the  nat\iral  heat  more  ;  but  if 
^y  induce  any  degree  of  intoxication,  they  are  fuccecded  by 

^lity,  when  their  ftimulus  ccafes. 

II.  Observations  on  the  Revertentia. 

I.  I.  The  hyfteric  difeafe  is  attended  with  inverted  motiont 
feebly  exerted  of  the  oefophagus,  inteftinal  canal  and  lymphat- 
ics of  the  bladder.  Hence.the  borborigmi,  or  rumbling  of  die  bow- 
els, owing  to  their  fluid  contents  defcending  as  the  air  beneath 
afcends.  The  globus  hyftericus  confifts  in  the  retrograde  mo- 
tion of  .ihe  oefophagus,  and  the  great  flow  of  urine  from  that  of 
the  lymphatics  fpread  on  the  neck  of  the  bladder }  and  a  copious 
falivation  fometimes  happens  to  thefe  patients  from  the  inverfion 
of  the  lymphatics  of  the  mouth  5  and  palpitation  of  th^.  heart 
owing  to  weak  or  incipient  inverfion  of  its  motions  ;  and  fyn- 
cope,  when  this  occurs  in  its  greateft  dcgtee. 

Thefe  hyfteric  afl^eftions  arc  not  neceflarily  attended  with 
pain  -,  though  it  fometimes  happens,  that  pains,  which  originate 

from 
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ftom  quiefccnce,  aflliA  thefe  patients,  as  the  hemlctania,  which 
has  crroneoufljr  been  termed  the  clavus  hyftericus  ^  but  whicli  itt 
owing  folely  to  the  inaftion  of  the  metnbtanes  of  that  part,  like 
the  pains  attending  the  cold  fits  of  intermittents,  and  which  frc» 
qucntly  returns  like  them  at  very  tegular  periods  of  time. 

Many  of  the  above  fymptoms  are  relieved  by  mulk,  caftof^ 
the  foetid  gums,  valerian,  oleum  animale,  oil  of  amber,  which 
ftft  in  the  ufual  dofe  without  heating  the  body.  The  paitts^ 
which  fometimes  attend  thefe  conftitutions,  are  relieved  by  the 
fecernentia,  as  eiTential  oils  in  common  tooth-ach,  and  balfam  of 
Peru,  in  the  datulent  colic.  But  th;  incitantia,  as  opium,  Of 
vmpus  fpirit,  reclaim  thefe  morbid  inverted  motions  with  mord 
certainty  than  the  foetids ;  and  remove  the  pains  which  attend 
thefe  conftitutions,  with  more  certainty  than  the  fecernentia  | 
but  if  given  in  large  dofes,  a  debility  and  return  of  the  hyfteric 

gmptoms  occurs,  when  the'efied  of  the  opium  or  alcohol  ceafes. 
piates  and  foetids  joined  feem  beft  to  anfwer  the  purpofe  of 
,  alleviating  the  prefent  fymptoms )  and  the  forbentia,  by  ftimu«^. 
lating  the  lymphatics  and  la^eals  into  continued  a£lion,  prevent 
&  trelapfe  of  their  inverdon,  as  Peruvian  bark,  and  the  ruft  of 
iron.    SeeCla&l.  3.  1. 10. 

JI.  Vomiting  confifts  in  the  inverted  order  of  the  motion j 
of  the  ftomacl^  and  cefoph^s ;  and  k  alfo  attended  with  the 
inverted  motion^  of  a  part  ofthe  duodenum,  when  bile  is  eje£):« 
ed  ;  and  of  the  lymphatics  of  the  ftomach  and  fauces*  when 
naufea  attends,  and  when  much  lymph  is  Evacuated.  rerma<^ 
Qent  vomiting  is  for  a  time  relieved  by  the  incitantia^  as  opium 
or  alcohol )  but  is  liable  to  return  when  their  adion  ceafes.  A 
blifter  on  the  back,  or  on  the  ftomach,  is  more  efficacious  for  re* 
ftraining  vomiting  by  their  ftlmulating  into  a^ion  the  external 
£kin,  and  by  fympathy  affedling  the  membranes  of  the  ftortach. 
in  fome  fevers  attended  with  inceflant  vomiting  Sydenham  ad-^ 
vifed  the  patient  to  put  his  head  under  the  bed-clothes,  till  a 
fweat  appeared  on  the  fkin,  as  explained  in  Clafs  IV.  i.  t»  3. 

tn  chronical  vomiting  I  have  obferved  crude  mercury  of  godd 
cffcft  in  the  dofe  of  half  an  ounce  twice  a  day.  The  vomitings, 
or  vain  efforts  to  vomit,  which  fometimes  attend  hyfteric  or  ep- 
ileptic patients,  arc  frequently  inftantly  relieved  lor  a  time  by 
applying  flour  of  muftard-feed  and  water  to  the  fmall  of  the 
leg ;  and  removing  it,  as  foon  as  the  pain  becomes  confiderable. 
If  finapifms  lie  on  too  long,  efpecially  in  paralytic  cafes,  they  are 
liable  to  produce  troublefome  ulcers.  A  plafter  or  cataplafm, 
with  opium  and  camphor  on  the  region  of  the  ftomach,  will 
fometimes  revert  its  retrogade  motions. 

in.  Violent  catharGs,  as  in  diarrhoea  or  dyfenterv,  is  attend- 
Vol.*  Www  erf 
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ed  with  inverted  modons  of  the  lymphatica  of  the  inteftinet,  and 
is  generally  owing  to  fome  {limulating  material.  This  is  coun- 
teraded  bj  plenty  of  mucilaginous  liquidSf  as  folutions  of  gum 
arable,  or  Imall  chicken  broth,  to  wa(h  away  or  dilute  the  ftim* 
ulating  material,  which  caufes  the  difeafe.  And  then  by  the  ufe 
of  the  inteftinal  forbentia.  Art.  IV.  2.  5.  as  rhubarb,  decoAion 
of  logwood,  calcined  hart(hom,  Armenian  bole ;  and  laftly,  by 
the  incitantia,  as  opium. 

IV.  The  diaboetes  confifts  in  the  inverted  motions  of  the 
urinary  lymphatics,  which  is  generally  I  fuppofe  owing  to  the 
too  great  aAion  of  forae  ©thcr  branch  of  the  abforbcnt  fyftem. 
The  urinary  branch  fliould  be  ftimulated  by  cantharides,  turpen- 
tine, refin,  (which  when  taken  in  larger  dofes  may  poffibly  ezdte 
it  into  inverted  aftion^,  by  the  forbentia  and  opmm.  The  intef- 
tinal  lymphatics  (hould  be  rendered  lefs  aAiVe  by  torpentia^ 
as  calcareous  earth,  earth  of  alum ;  and  thofe  of  the  flun  hf 
oil  externally  applied  over  the  whole  body ;  arid  by  the  warm- 
bath,  which  (hould  be  of  ninety-fix  ot  ninety-eignc  degrees  of 
heat,  and  the  patient  (hould  (it  in  it  every  day  for  half  an  hour. 

V.  Inverted  motions  of  the  inteftinal  canal  with  all  the  lymph-k 
atics,  which  open  into  it,  conftitute  the  ileus,  or  iliac  paifion  ; 
in  which  difeale  it  fometimes  happens,  that  clyftef  s  are  returned 
by  the  mouth.  After  v#iefeflion  from  ten  grains  to  twenty  of 
calomel  made  into  very  fmall  pills ;  if  thefe  be  feje£led,  a  graiti 
of  aloe  every  hour  5  a  bliftcr,  trude  mercury ;  warm-bs^ »  if  t 
clyfter  of  iced  Water  ? 

Many  other  inverted  motions  of  difTerertt  parts  of  the  fyftem 
s^e  defcribed  m  Clafs  1. 3.  and  which  are  to  be  treated  in  a  man- 
ner fimilar  to  thofe  above  defcribed.  It  muft  be  noted,  that 
the  medicines  mentioned  under'  ilumber  one  in  the  catalogue  of 
revertentia  are  the  true  articles  belonging  to  this  clafs  of  medi- 
cines. Thofe  enumerated  in  the  other  four  divifions  are  chieflv 
fuch  things  as  tend  to  remove  the  ftimubting  caufes,  whicn 
have  induced  the  inverfion  of  the  motioiis  of  the  part,  as  acrimo- 
nious contents,  or  inflammarion,  of  the  bowels  in  dianhoea,  dia- 
betes or  in  ileus.  But  it  is  probable  after  thefe  remote  caufei 
are  deftroyed,  that  the  fetid  gums,  mu(k,  caftor,  and  baKams, 
might  be  given  with  advantage  in  all  thefe  cafes* 

HI.  Catalogue  ot  Revertehtia. 

I,  Inverted  morions,  which  attend  the  hyfteric  difeafe,  are  re- 
claimed, I.  By  mufk,  caftpr.  2.  By  afafoedda,  galba-^ 
num,  fagapenum,  ammoniacum,  valerian.  3.  Ei&nrial 
oils  of  cinnamon,  nutmeg,  cloves^  infufion  of|^enny-roy« 
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aly  mentha  pulegi.um,  peppennint,  mentha  piperita,  ether, 
camphor.  4.  Spirit  of  hartfhomi  oleum  animale,  fponge 
burnt  to  charcoal,  black  fnuffs  of  candles,  which  confiit 
principally  of  ammal  charcoal,  wood-foot,  oil  of  amber. 
5.  The  incitantia,  as  opium,  alcohol,  vinegar.  6.  Ex- 
ternally the  fmoke  of  burnt  feathersj^oil  of  amber,  vola- 
tile fait  applied  to  the  noftrils,  blifters,  iinapifms. 

II.  Inverted  motions  of  the  ftomach  are  reclaimed  by  opium, 

alcohol,  blifters,  crude  mercury,  finapifms,  camphor  and 
opium  externally,  clyfters  with  afafoetida. 

III.  Inverted  motions  of  the  inteftinal  lymphatics  are  reclaim^ 
ed  by  mucilaginous  diluents,  and  by  inteftinaP  forben- 
tia,  as  rhubarb,  logwood,  calcined  hartihorn,  Armenian 
bole ;  and  laftly  by  incitantia,  as  opium. 

IV.  Inverted  motions  of  the  urinary  lymphatics  are  reclaim^^ 
ed  by  cantharides,  turpentine,  refin,  the  forbentia,  and 
opium,  with  calcareoiK  earth  of  alum,  by  oil  externally, 
warm-bath. 

V.  Inverted  motions  of  the  intf^ftinal  canal  are  reclaimed  by 

calomel,  aloe,  crude  mercury,  blifters,  warm-bath,  clyf- 
ters with  afafoctid^j  clyfters  of  iced  water  ?  or  of  fpring 
ivater  further  cooled  by  fait  diflblved  in  vtrater  contained 
in  an  exterior  veflcl  ?  Where  there  exifts  an  introfuf^ 
ception  of  the  bowel  in  children,  could  the  patient  be 
'  held  up  for  a  time  by  the  feet  with  his  head  downwards, 

or  be  laid  with  his  body  on  an  inclined  plane  witli  his 
head  downwards,  and  crude  mercury  be  injefled  as  a 
clyfter  to  the  quantity  of  two  or  three  pounds  ? 


Art,  YII. 
TOJIPENTIA. 


I.  Those  things,  which  diminifh  the  exertion  of  the  irrita- 
tive motions,  are  termed  torpentia. 

1.  As  mucus,  mucilage,  water,  bland  oils,  and  whatever 
poflefies  lefs  ftimulus  than  our  ufual  food.  Diminution  of  heat, 
light,  found,  oxygen,  ?nd  of  all  pt^er  ftimuli;  venefeftion,  nau- 
fea,  and  anxiety.  « 

2.  Thofe  things  which  chemically  deftroy  acrimony,  as  calca- 
reous earth|  foap,  tin,  alkaliesi  in  cardialgia ;  or  which  prevent 

chemical 
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chemical  acrimony,  as  acid  bf  vitrid  m  cardialgia,  which  pre- 
vents the  fermentation  of  the  aliment  in  the  ftomach,-  and  its 
confecjuent  acidity.  Secondly,  which  deftroy  wdrmsj  as  calo- 
melj  iron  filings  or  ruft  of  iron,  in  the  round  wonns  ;  or  amal* 
gama  of  quickfilver  and  tin,  or  tin  in  very  large  dofctf,  in  the 
tape^worms.  Will  ether  in  clyfters  deftroy  afcaridcj  ?  Thirdly, 
by  chemically  deftroy ing  extraneous  bodies,  as  cau(ti<c  alkali^ 
lime,  mild  alkali  in  the  ftonc.  Fourthly,  thofc  things  which  lu* 
bricate  the  veflels,  along  which  extraneous  bodies  Hide,  as  oil  in 
the  ftone  in  the  urethra,  and  to  expedite  the  cxpeaoration  of 
hardened  mucus  j.  or  which  Icffen  the  fridlion  of  the  contents 
in  the  inteftinal  canal  in  dyfentery  or  aphtjia,  as  calcined  harti^ 
bom,  day,  Armenian  bole,  chalk,  bone-afhes.  Fifthly,  fuch 
things  as  foften  or  extend  the  cuticle  over  tumors,  or  phleg-. 
inons,  as  warm  water,  poultices,  fonientations,  or  by  confining 
the  perlpir^ble  matter  on  the  part  by  cabbage^leavcsi,  oil,  fat^ 
bcc*s-wax,  plaftcrs^  oiled  filki  externally  applied,  • 

Thefe  decreafe  the  natural  heat  and  remove  pains  occafioncd 
by  ^xcefs  gi  irritative  motions- 

fl.  Observations  on  the  Toe^ntxa. 

I.  As  the  torpentia  coniift  of  fuch  materials  as  ^re  lefs  ftim« 
Mating  than  our  ufual  diet,  it  is  evident,  that  where  this  clafs  of 
fliediciues  is  nfed,  fome  regard  muft  be  had  to  the  ufoal  manner 
of  living  of  the  pafient  both  in  refpeft  to  quantity  and  quality. 
Hence  wounds  in  thofe,  who  have  been  accuftomed  to  the  ufo 
of  much  wine,  are  very  liable  to  niortify^,  unlefs  the  ufual  pota«* 
tion  of  wine  be  allowed  the  patient  And  in  thefe  habits  I  have 
feen  a  delirium  in  a  fever  cured  almoft  immediately  by  wine  j 
which  was  occafioned  by  the  too  mild  regimen  direcled  by  the 
jittendants.  On  the  contrary  in  great  inflammation,  the  fub* 
duftiori  of  fbod,  and  of  fpirityous  drink,  contributes  much  to  the 
cure  of  the  dlfeafe.  As  by  thefe  micansborh  the  ftimulus  from 
diftention  of  the  vefTels, ,  as  well  as  that  from  the  acrimony  of 
the  fluids,  is  decreafed  5  but  in  both  thefe  refpefts  the  previous 
habits  of  diet  of  the  patients  muft  be  s^ttended  to.  Thus  if  t^ 
be  made  ftronger,  than  the  patient  has  ufually  drunk  it,  it  be- 
longs  to  the  article  forbentia  j  if  weaket,  it  belongs  to  tJw  tor« 
pentia,  ' 

II.  I  ^  Water  in  a  quantity  greslter  than  ulbal  dhninifhes  thb 
^aion  of  the  fyftcm  not  only  by  diluting  our  fluids,  and  thencQ 
kflening  their  ftimulus,  but  by  lubricatmg  the-folld$|  for  not 
only  parts  of  our  folids  have  their  Aiding  over  each  other  faciU* 
t;itcd  by  the  interpofition  of  aqueous  particles }  but  the  particlea 

of 
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of  mucaglnous  or  faccharine  folutions  Aide  cafict  ovcir^ach  oth* 
cr  by  being  ^nixcd  with  a  greater  portion  of  water,  and  thence 
ftimulate  the  veileb  lefs. 

At  the  faine  time  it  m.uft  be  obferved,  that  the  particles  of 
wateir  themfelvcs,  and  cX  animal  ghitcn  diflblved  in  water,  as 
the  gfue  uftd  by  carpenters,  (lide  eafier  over  each  other  by  an 
additional  quantity  of  the  fluid  matter  of  heat. 

•Diefe  two  fluids  of  heat  and  of  water  may  be  cftecmed  the 
trniv-erfal  folvents  or  lubricants  in  refpe£V  to  animal  bodies,  and 
firos  facilitate  the  circulation,  and  the  fecretion  of  the  variouft 

S'Jhtnds.  At  the  fame  time  it  is  poffiblc,  that  thefc  two  fluids 
nay  occafioAally  aflume  an  aerial  form,  as  in  the  cavity  of  the 
cheft,  and  by  comprefSng  the  lungs  may  caufe  one  kind  of 
afthma,  which  is  relieved  by  breathing  colder  air.  An  increaf- 
€d  quantity  of  heat  by  adding  ftimulus  to  every  part  of  the  fyf- 
Cem  belongs  to  the  article  Incitantia* 

in,  r.  The  application  of  cold  to  the  flcin,  which  is  only 
Itoothcr  etpreflion  for  the  diminution  of  th*  degrcfc  of  heat  w^ 
are  accuftomed  to,  benumbs  the  cutaneous  abforbents  into  macn 
don  ;  ^nd  by  fympathy  the  urinary  and  Ititcftinal  abforbents  be- 
come alfo  quietcent.  The  fecernihg  vcflfels  continuing  their  ac* 
tion  fomewnat  longer,  from  the  warmth  of  the  blood.  Henc(i 
<be  ufual  fecretions  arc  poured  into  the  bladder*  and  intcftines, 
and  no  abforption  is  retaken  from  them.  Hence  fprinkllng  the 
ild»'with  cold  water  increafes  the  quantity  of  urilie,  which  is 
pde  J  and  of  (tool,  which  is  fluid  i^  thefe  have  crroncouily  boea 
afcribed  to  incrcafed  fecretion,  or  to  obftrucSfed  perfplration. 

The  thin  difcharge  frdm  the  noltrils  of  fome  people  in  cold 
weather  is  owing  to  the  torpid  ftate  of  the  abforbent  veflels  of 
the  mcmbraha  fcbneideriana,  which  as  above  are  benumbed 
fobner  thah  thofe,  which  ^perform  the  fecretion  of  the  mUcus. 

The  quick  anhelation,  and  ^palpitation  of  the  hcatt,  of  thofe, 
who  arc  immerfed  in  cold  water,  depends  on  the  qtiiefcence  of 
the  ejftemal  abforbent  veiTels  and  capillaries.  Hence  the  cuta- 
neous citculation  is  diminiftied,  and  by  aflbciation  an  almoft 
ttniverfal  torpor  of  the  fyftem  is  induced  j  thence  the  heart  be* 
Comes  incapable  to  puf}i  fotwards  its  blood  through  all  the  inac- 
tive capillaries  and  glands  i  and  as  the  terminating  veflTeU  of  the 
pulmonary  artery  tuffer  a  fimilar  inaftion  by  aflbciation,  the 
blood  is  with  difficulty  pnfhed  through  the  lun^. 

Some  have  imagined,  that  a  fpafmodic  conftriQion  of  tfi« 
fmaller  veflTcls  took  place,  and  have  thus  accounted  for  their  te- 
fiftance  to  the  force  of  the  heart*  But  there  feems  no  ncceflSty 
to  introduce  this  imaginary  fpafm  \  fince  thofe,  who  are  q6\u 
terfant  in  injecting  bodicsi  find  it  ac^eflary  :6rfl;  to  put  them 
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into  warm  water  to  take  away  the  ftSFnefs  of  the  cold  dead  vef* 
fels ;  which  become  inflexible  like  the  other  mufcles  of  dead 
animals,  ^nd  prevent  the  injedled  fluid  from  pafling. 

Before  the  improved  knowledge  of  chemiftry,  and  of  natural 
philofophy,  and  of  the  laws  of  organic  life,  fome  writers  have 
fpoken  of  cold  as  a  ftimulus  to  the  fyftem,  inftead  of  fpeaking 
of  it  as  a  diminution  of  the  ftimulus  of  heat.  But  the  immedi- 
ate Gonfequence  of  ftimulus  is  the  exertion  of  the  ftimulated 
fibres ;  now  an  increafed  application  of  heat  is  followed  by  an 
increafed  aAion  of  the  fibres  expofed  to  it ;  but  an  increaied 
application  of  cold  is  followed  by  a  decreafed  z€tion  of  die  fibres 
expofed  to  it ;  as  appears  by  the  rednefs  of  our  hand«  when 
warmed  by  the  fire,  and  the  palenefs  of  them,  when  they  have 
been  a  while  covered  with  fnow. 

A  painful  fenfation  fucceeds  the  defeat  as  well  9s  the  excefs 
of  the  ftimulus  of  heat,  as  mentioned  in  VoL  I.  Seft.  *IV.  j, 
and  the  voluntary  exertions  of  the  fubcutaneous  mufcles  called 
fhuddering,  are  excised  to  relieve  the  pain  occafioned  by  the  tor«* 
por  of  the  fibres  expofed  to  cold ;  and  thofe  of  the  mufcles 
fubfervient  to  refpiration  arc  voluntarily  excited  in  fcreaming  to 
relieve  the  pain  occafioned  by  heat,  which  ms^y  have  occafioned^ 
the  error  above  mentioned. 

Others  have  fpoken  of  a  fedative  quality  of  cold,  which  is  cer- 
tainly an  unphilofophical  expreflion ;  as  a  fedative  power,  if  it 
has  any  diftinA  meaning,  fliould  exprefs  a  power  of  diminiftiing 
any  unnatural  or  excelfive  motions  of  the  fyRem  ;  but  the  ap- 
plication of  cold  diminiflies  the  aftivity  of  the  fibres  in  general^ 
which  may  prcvioufly  be  lefs  than  natural,  as  well  as  greater. 

All  the  fame  fymptoms  occur  in  the  cold  fits  oTintermit- 
tents  *,  in  thefe  the  coldnefs  and  palenefs  of  the  (kin  with  thirlt 
evince  the  diminution  of  cutaneous  abforption ;  and  the  dryneft 
of  ulcers,  and  fmall  fecretion  of  urine,  evince  the  torpor  of  the 
fecerning  fyftem  \  and  the  anhelation,  and  coldnefs  of  the 
breath,  ftiew  the  terminations  of  the  pulmonary  artery  to  be 
likewife  afl^efted  with  torpor. 

After  thefe  veflcls  of  the  whole  furface  of  the  body  both  abf 
forbent  and  fecretory  have  been  for  a  time  torpid  by  the  appli- 
cation of  cold  water ;  and  all  the  internal  fecerning  and  ablorb- 
ent  ones  have  been  made  torpid  from  their  aflbciation  with  the 
external  *,  as  foon  as  their  ufual  ftimulus  of  warmth  is  renewed^ 
they  are  thrown  into  more  than  their  ufual  energy  of  aftion  ; 
as  the  hands  become  hot  and  pamful  on  approaching  the  fire 
after  having  been  immerfed  fome  time  in  fnow.  Hence  the 
facfe  becomes  of  a  red  colour  in  a  cold  day  on  turning  from  the 

wind^ 
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winds  and  the  Infenfihle  perfpxration  increafed  by  repeatedly  go« 
ing  into  frofty  air,  but  not  continuing  in  it  too  long  at  a  time* 

2.  When  by  the  too  great  .warmth  of  a  room  or  of  clothea 
the  fecretion  or  perfpirable  matter  is  much  increafed,  the  ftrength 
of  the  patient  is  much  exhaufted  by  this  unneceiTary  exertion  of 
the  capillary  fyftem,  and  thence  of  the  whole  feceming  and  ar- 
terial fyftem  by  aflbciation.  The  diminution  of  external  heat 
immediately  induces  a  torpor  or  quiefcence  of  thefe  unneceiTary 
exertions,  and  the  patient  inftantly  feels  himfelf  ftrengthened^ 
and  exhilarated  ;  ^the  animal  power,  which  was  thus  wafted  in 
vain,  being  now  applied  to  more  ufeful  purpofes.  Thus  when 
the  limbs  on  one  fide  are  difabled  by  a  ftroke  of  the  pally,  thofe 
of  the  other  fide  are  perpetually  in  motion.  And  hence  all 
people  bear  riding  and  other  exercifes  bcft  in  cold  weather. 

Patients  in  fevers,  where  the  fkin  is  hot,  are  immediately 
ftrcngthened  by  cold  air ;  which  is  therefore  of  great  ufe  in  fe* 
vers  attended  with  debility  and  heat;  but  may  perhaps  be  of 
temporary  diflervice,  if  too  haftily  applied  in  fome  fituations  of 
fevers  attended  with  internal  topical  inflammation,  as  in  perip- 
neumony  or  pleurify,  where  the  arterial  ftrength  is  too  great  al- 
ready, and  the  increafed  action  of  the  external  capillaries  being 
deftroyed  by  the  cold,  the  aflion  of  the  internal  inflamed  part 
may  be  fuddenly  increafed,  unlefs  venefeftion  and  other  evacu- 
ations are  applied  at  the  fame  time.  Yet  in  moft  cafes  the  ap« 
plication  of  cold  is  neverthelefs  (alutary,  as  by  decreafing  the 
heat  of  the  particles  of  blood  in  the  cutaneous  veflTels,  the  ftim- 
ulus  of  them,  and  the  diftention  of  die  vefllels  becomes  confider* 
ably  leflened.  In  external  inflammations,  as  the  fmall-pox,  and 
j)erhaps  the  gout  and  rheumatifm,  the  application  of  cold  air 
muft  be  of  great  fervice  by  decreafing  die  aftion  of  the  inflamed 
Ikin,  though  the  contrary  is  too  frequendy  the  praftice  in  thofc 
difeafcs.  It^uft  be  obferved,  that  for  all  thefe  purpofes  the  ap- 
plication of  It  fliould  be  continued  a  long  time,  otherwife  an  in- 
creafed exertion  follows  the  temporary  torpor,  before  the  difeafe 
is  deftroyed. 

The  topical  application  of  cold  to  relieve  inflammatory  pains, 
or  to  deftroy'^the  too  great  aftion  of  the  veflels,  may  be  ufed 
with  great  advantage.  In  local  inflammations,  as  in  the  pleuri- 
fy, or  ophdialmia,  or  in  local  pains  from  the  ftimulus  of  an  ex- 
traneous body,  as  in  gravel  defcending  along  the  ureter,  the  ap- 
plication of  cold  on  or  near  the  aflFefted  part  may  be  ufed  with 
falutary  effeft,  as  by  prefling  on  the  part  a  bladder  full  of  cold 
water  with  fait  diflTolving  in  it ;  or  by  the  evaporation  of  ether 
on  it ;  which  may  render  the  veflTels  torpid  or  inaftive.  But  the 
application  of  cold  to  the  whole  (kin  might  increafe  the  aftion 
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6f  the  inflamed  vttkh  by  diminiihing  that  of  the  fltm  and  lungSf 
and  thus  accumulating  a  greater  quantity  of  fenforial  power  $ 
and  this  efpeclally  if  it  was  applied  previous  to  evacuations  hj 
the  lancet  or  by  cathartics. 

I  am  informed  that  an  ingenious  and  cmlncn^  furgeon  in 
Shropfliirc,  when  he  was  himfelf  affcftcd  with  gravel  in  uic  ure- 
ter, attended  with  cxceffive  and  continued  pain,  found  inftanta* 
heous  relief  frequently  in  a  day  by  applying.on  the  painful  part 
a  bag  of  fnow  or  pounded  ice,  and  fuffering  it  to  diflolvc.  And 
in  the  Memoirs  of  the  Medical  Society  of  London,  Vol.  V.  Mr. 
Parkin(bn  of  Leiceftcr  applies  cold  ingenicJufly  to  bums,  and  to 
inflammations  of  the  eyes^  by  covering  the  part  with  a  bladder 
of  the  grcateft  tenuity,  which  is  kept  perpetually  moiftened  for 
many  hours,  (perhaps  24  or  36)  by  alcohol  or  highly  re£lified 
fpirit  of  wine.  In  ophthalmia  the  eyelids  were  thus  covered 
with  thin  bladder,  and  rediified  fpirit  of  wine  was  applied  by 
means  of  a  fponge  to  the  bladder  for  fome  hours  j  which  fucceed«* 
ed,  after  faturnine  lotions  had  been  ufed  in  vain,  and  deftroyed 
the  inflammation,  as  foon  as  two  ounces  of  alcohol  had  been 
confumed.  l^erhaps  ether  by  its  quicker  evaporation  might  be 
more  fpeedily  effeflual  ?  or  fnow  or  ice  thawed  more  haftiijf 
by  the  addition  of  acid  of  nitre  ? 

3.  After  immerfion  in  Cold  water  or  in  cold  air  the  whote' 
fyflem  become  more  excitable  by  the  natural  degree  of  ftimu- 
lus,  aft  appears  ftom  the  fubfequent  glow  on  the  ikin  of  people 
otherwife  pale ;  and  even  by  a  degree  of  (limulus  lefs  than  natur- 
al, as  appears  by  their  becoming  warm  in  a  fhort  time  during 
their  continuance  in  a  bath^  of  about  80  degrees  of  heat,  as  in 
Buxton  bath.    SeeSeft-XIL  ?.  i.  XXXII.  3.  3- 

This  increafcd  exertion  happens  to  theabforbent  ve0elf  more 
particularly,  as  they  arc  firll  and  mod  affeftcd  by  thefe  tempo- 
fary  diminutions  of  heat  *,  and  hence  like  the  medicines,  which 
promote  abforption,  the  cold  bath  contributes  to  ftfbngthen  the 
conftitution,  that  is  to  mcreafe  its  irritability  $  for  the  difeafes 
attended  with  weakncfs,  as  nervous  fevers  and  hyfteric  difcafes, 
are  (hewn  in  Seft*  XXXII.  2.  i.  to  proceed  from  ^  want  of  ir- 
titability^yipt  from  an  excefs  of  it.  Hence  the  digeftion  ia 
greater  ii^ofty  weather,  and  the  quantity  of  pcrfpiration.  For 
Siefe  purpofes  the  application  of  cold  muft  not  be  continued  too 
long.  For  in  riding  a  journey  in  cold  weather,  when  Ac  feet 
are  long  kept  tQO  cold,  the  digeftion  is  impaijredi  and  cardialgia 
produced. 

4.  If  the  diminution  of  external  heat  be  too  great,  produced 
too  haftily,  or  continued  too  long,  the  torpor  of  the  ijdcm  ei« 
ther  becomes  fo  great,  that  the  animal  ceafcs  to  live ;  or  fo 

great 
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great  an  energy  of  motion  or  orgafm  of  the  yeflels  fuccecds,  as 
to  produce  "fever  or  inflammation.  This  moft  frequently  hap-^ 
pens  after  the  body  has  been  temporarily  heated  by  exercife, 
^arm  roonis,  anger,  or  intemperance.  Hence  colds  arc  produ- 
ced, in  the  external  air  by  reftmg  after  exercifci  or  by  drinking 
Cold  water.     See  Clafs  I.  a.  2.  i.     . 

Frequent  cold  immerfions  harden  ot  iilvigorate  the  conftitu- 
tion,  which  they  effeft  by  habituating  the  body  to  bear  a  dimi- 
nution of  heat  on  its  furface  without  being  thrown  into  fuch 
extenfive  totpoir  or  quiefcence  by  the  confent  of  the  vefTels  of 
the  ikin  with  Hie  pulmonary  and  glandular  fyftem  j  as  thofc 
cxpcricncei  who  frequently  ufe  ^the  cold  bath.  At  firft  thcv 
ba?e  great  anhelatibn  and  palpitation  of  heart  at  their  ingre(s 
into  cold  water ;  but  by,  the  habit  of  a  few  weeks  they  are  able 
to  bear  this  diminution  qf  heat  with  little  or  no  inconvenience  ; 
for  the  power  of  volition  has  fome  influence  over  the  mufcles 
fubfervient  to  refpiration,  arid  by  its  counter  efforts  gradually 
prevents  the  quick  breathing,  and  diminifhes  the  affociation3  of 
the  pulmonary  veflels  with  the  Cutaneous  ones.  And  thus  though 
the  fame  quantity  of  htat  is  fubdufted  from  the  flcin,  yet  the 
torpor  of '  the  pulmonary  veflels  and  internal  glatids  does  not 
follow.  Hence  during  cold  immcrfion  lefs  fenforial  power  Is  acv 
cdmulatedi  and,  in  confequence,  lefs  exertion  of  it  lucceeds  on 
emerging  from  the  bath.  Whence  fuch  people  are  efteemed 
hardy,  apd  bear  the  common  variations  of  atmgfpheric  temper-* 
ature  without'  inconvenience,     See  Seft.  XXXII.  3.2. 

IV.  Venefedlion  has  a  juft  title  to  be  clafled  imongfl:  the 
torpentia  in  cafes  of  fever  with  arterial  ftrength,  known  by  the 
fulnefs  and  hardnefs  of  the  pulfe.  In  thefe  cafes  the  heat  be- 
comes lefs  by  its  ufe,  and  all  exuberant  fecretions,  as  of  bile  or 
fwcat,  are  dirainiflied,  and  room  is  made  in  the  blood-veflels  for 
the  abforption  of  mild  fluids  5  and  hence  the  abforption  alfo 
of  new  veffels,  or  extravafated  fluids,  the  produce  of  inflam- 
mation, is  promoted.  Hence  venefedlion  is  properly  clafled 
amongfl  the  forbentia,  as  like  other  evacuations  it  promotes  gen- 
eral abforjption,  reftrains  hsemorrhages,  and  cures  thofe  pains, 
which  originate  from  the  too  great  aftion  of  the  fecerning  vcf- 
fels,  or  from  the  torpor  of  the  abforbents.  I  have  more  than 
bnce  been  witnefs  to  the  fudden  removal  of  nervous  head-achs 
by  venefeftion,  though  the  patient  was  already  exhaufted,  pale, 
and  feeble ;  and  to  its  great  ufe  in  convulfions  and  niadncfs, 
whether  the  patient  was  ftrong  or  weak ;  which  difeafes  are  th« 
cofifequence  of  nervous  pains ;  and  to  its  (lopping  long  debili- 
tating^ hasmorrhages  from  the  uterus,  when  other  means  had 
been  in  vain  effayed.  In  inflammatory  pains,  and  inflamnutu- 
Vol.  I.  X  !c  X  rv 
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ry  haemorrhages,  every  one  juftiy  applies  to  ltjsi$ih^adtiim  and 
•nly  cure. 

V.  When  the  circulation  is  carried  on  too  violently,  as  ii| 
inflammatory  fevers,  thofc  medicines,  which  invert  the  siotions 
of  fome  parts  of  the  fyften^,  retard  th6  inptiona^  fotne  other 
parts,  which  are  afibciated  wUih  &en).  ^ence  fmall  dofesx>f 
emetic  tartar,  and  ipecacuanha,  and  large  doies  of  nttiie,1jy  pro-* 
<Jucing  naufea  dehilitate  a^ndlcflen  the  energy  cf  ffie  oirculation, 
and  are  thence  ufeful  in  inflammatory  difeafcs.  .It  muft  be  add- 
ed, that  if  nitre  he  fwalloived  in  powder,  qr  (bpn  after  it  is  dtfc 
folved,  it  contributes  to  leflfen  the  circulation  by  the  cold  it  gen- 
erates, irke  ice-water,  or  the  external  application  of  cdld  air. 

VI.  The  refpiration  ^f  air  mixed  with  a  greater  proportion 
of  azote  than  is  found  in  the  common  atn^ofpheite,  or  of  air  mix- 
ed with  hydrogen,  or  with  carbonic  acid  gas,  fo  that  the  (quanti- 
ty of  oxygen  might  be  lefs  thanufual.  ^ould  probably  ail  in 
cafes  of  inllammation  with  great  advantage.  In  cdnfumptions 
this  might  be  moft  conveniently  and  effcaually  applied,  if  a 
phthiRcal  patient  could  refide  day  and  night^  in  a  porter  or  ale 
brewery,  where  great  quantities  of  thole  Uguors  were  perpctu* 
ally  fermenting  in  vats  or  open  barrels }  or  in  (bme  great  manu« 
faftory  of  wines  from  raifins  or  fropi  iHgar. 

Externally  the  application  of  carbonic  acid  gas  to  cancers 
and  other  ulcers  inftead  of  atmofpheric  air  may  prevent  thciip 
enlargement,  by  preventing  the  union  pf  oxygen  with  the  ina^^ 
i^^  and  thus  producing  a  new  contai^ious  animal  acid. 

PI.     CaTALOGVC  0?  TOMEKTIA. 

X.  Vcnefe£lion.     Arteriotomy. 
-2.  Cold  water,  cold  air,  refpiration  of  air  with  lefs  oxygen* 

3.  Vegetable  mucilages. 

an  Seeds. — Barley,  oats,  rice,  young  peas,  flax,  cucumber^ 
melon,  &c. 

b.  Gums. — Arabic,  tragacanth,  Senegal,  of  cherrv-trces, 

c.  Roots.-7-Turnip,  potatoe,  althea,  orchis,  fnow-drop. 

d.  Herbs.-^Spinach,  brocoli,  mercury. 

4.  Vegetable  acids,  lemon,  orange,  cnrrants,  goofeberries, 

apples,  grape,  &c. 

5.  Animal  mucus,  hartfhom  jelly,  veal  broth,  chicken  water, 

oil  ?  fat  ?  crea.11  ? 

6.  Mineral  acids,  of  vitriol,  nitre,  fea-falt, 

7.  Silence,  darknefs. 

8.  Invertentia  in  fmall  dofes,  nitre,  emetic  tartar^  ipecacuanha 

given  fo  as  to  induce  naufea, 

9.  Antacids. 
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p.  Aiihicids.*-*ScRii()9  tfaij  alkallcsy  carthi  • 

10.  Medicines  preventive  of  fermentatton  j  acid  of  vitriqL 

1 1.  Antfadmintics. — Indian  pink^  tin,  irp  n,  cowhage,  amalga-* 

mai  fmoke  of  tobacco. 
la.  Lithontriptics,  lixiv.  faponarium,  aquf  i  cglcis,  fixable  air. 
13,  Externally,  warm  bath,  and  poultices,  *  oil,  fat,  wax,  platters, 

oiled  iilk,  carbonic  acid  gas  on  czn^  n-s,  and  bther  ulcers. 
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communicate    with    vena 
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Air,  SeaSc  of  freih,  xiv.  8. 
injures  ulcers,  xxviu.  3* 
injcAed  into  veins,  xxxii.  5. 
Air-ccUs  of  the  lungs,  xxviil  a. 
Alcohol  deleterious,  xxa.  3. 
Alliterations,  why  agreeable,  xxil.  i. 
Aloes  in  leiiiencd  doles,  xii.  3.  i. 
American  natives  indolent,  xxxi.  %. 

narrow  (houldered, 
xxxi.  I. 
Atialogy  intuitJTe,  xvij.  3.  7. 
Animals  lefs  liable  to  madnefs,  xxxiii.  r. 
left  liable  to  contagion,  xxxiiL  i. 
how  to  teach,  xxii.  3.  %. 
ihcii  fimilarity  to  each  other, 

xxxix.4.8. 
thdr  chan^  aitcr  nativity, 

xxxix«4^B. 
their  changes  before  nativity, 
xxxix,  4.  g. 
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Anim^,  lets  liable  to  contagious  di(* 
eafcs,  why,  xxxiiL  i.  5. 
Ids  liable  to  delirium  and  in« 

fanity,  why,  xxxiii.  x.  5. 
cafier  to  preferve  than  to  re* 

produce,  xxxvii. 
cle<£b'icity,  xiv.  5. 
food,  diftafte  of,  xxxviiL  f . 
appetency,  xxxix.  4.  7. 
Animalcula,  xxxix.  ii.  5. 

from  boiling  broth,  xxxix* 

XI.  I. 

Antifiathy,  x.  2.  2. 
Appetites,  xi.  %.  2.  xiv.  8« 
Apnthac,  zxviii. 
Apoplexy,  xxxiv.  i.  7. 

not  from  deficient  irrita* 
tion,  xxxiL  2.  i. 
Architedurcjtii.  343.  xvi.  la 
Arts,  fine,  xxii.  a. 
Alparagos,  its  fmell  in  urine,  xxix. 
Aflbciadon  defined,  ii.  a.  11.  iT.  7.  v.  %$ 

afibciate  motions,  x. 

ftrongcr    than    irritative 
ones,  xxiv.  a.  8. 

formed    before    nativity^ 
xL  3. 

with  irritative  ones,  xtiv,  8. 

with  retrograde  ones,  xxt. 
7.  XXV,  10.  XXV.  15. 

difeafes  from,  xxxv. 
Afthma,  zviiL  15. 
Attention,  language  of,  xvi  8.  6. 
Atrophy,  xxviii. 
Avdi^ou,  origin  of,  xi.  a.  % 

B. 

fiatance  ourrdvet  by  viikm,  xx.  i. 
'Bandage  increafes  abforption,  xxxii. 

3  a- 
Barrtencfs,  xtxvi.  a.  3. . 
Batteincnt  of  (bunds,  xt»  ;»  ■ 

Bath, 
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Bath,  wtrm,  ziiz.  4.  5. 
BeattCj,feii(ie  of,  xA  6.  ixiL  s. 
Bile-d«£b,xn.  , 

ftooety  ZXX.3. 

regorgiditct  iato  the  blood,  zzit. 

▼ooutiM  of,  SIX.  3. 
Birds  of  pafla^  zri*  ift. 
neftt  of;  »u  13. 
colour  of  their  tggif  xuiz.  5. 
Bhing  in  pain,  xxiiT.  r.  3. 

of  mad  aninub,  xzxtr.  i.  3, 
Black  fpots  on  dice  appear  red,  si.  |* 
BUdder,  commnnicauon  of  with  the 
intcftinet,  xm.  3. 
of  fifli,  XZIT.  I.  4. 
Blood,  tramMon  of  in  aenrova  fe^vtVi 
xxxiL4. 
deficiency  of,  xxxii.  9«  and  4. 
from  the  rtm  portwnm  into 

the  inteftincft  xxTii.  •. 
its  momentum,  nxii.  5.  %. 
momentniii  inereafed  bj  Tcne- 

fc^tiooy  xxxil  5.  4. 
drawn  in  ner^Mt  paint,  xxxiL 

54. 
its  oxjrgenation,  xxxriii. 
Breathinf,  how  leame,  xv.  4. 
Brcafti  of  men,  xir.  8. 
Brutes  differ  from  men,  xi.  %,  3.  xvi.  17. 

See  Animals. 
Boxton  bath,  why  it  fitelt  wimy  sik 
%  X.  xxxfi.  3,  3. 

C. 

Capillary  Teflels  are  ghind»,  xxvL  i. 
Cataleoij,  xxrir.  i.  5. 
Catarrh  from  cold  ftin,  xxt¥.  i.  3. 
xixv.  %,  3. 
from  thin  caps  in  (lecp,xviiL  15. 
Catenation  of  motioiM  defined,  ij.ii. 
iT.7. 
caufe  of  them,  xvii.  t .  3. 
defcnhcd,  xvii* 
continue  ibme  time  after 
their  p^odudUon,  xrii. 

voluntary  onet  diObvered 
in  flcep,  avii.  i.  f  ft.  itii. 

Cathartics,  external,  their  operatioor 

xxix.  7.  6. 
Caufation,  animal,  defined  ii.  1 1.  iT.7. 
Caufe  of  eaufes,  xxxiz.  4.  8. 
Caufps  inert  and  effidtot,  xxxix.  la.  •. 
afSHvc  and  paifive,  xxxix.  12. 3. 
proximate  and  remote,  teox. 
z».<4* 


ChWt  »  dM4M 

xxxriii.  ft. 
Child  riding  on  a  ftick,  xxxiv.  ft.  $, 
Chilnefii  after  mepls,  xxL  5.  xzxr.  z.  i. 
Choloni,ca(e  of,  ^.  13. 
Chyle,  xxxix  II. 

Circulation  in  the  aye  Tifihle,  xL  xa  4. 
Cold  in  the  head,  sii.  7. 5. 

pereeiTed  by  the  teeth,  xxxii.  j. 
I.  iiT.  6»    • 

air,  nfes  of  id  fbrtN^jdOtii.  3.  j. 

feet,  produces  coryxi^  xnr.  ft« 

3.    X«T.    1.3. 

hftth,  «i^  it  ftrcagthcM,  xxxii. 

3.  ft. 
ihert  and  oold  breathing  in  it, 

xxxii.  3.  ft. 

ridiicca  a  fitver  fit,  ±tmL  3.  ft. 
of  fever  the  eonlcqoeBce  cf 
hot  fit,  van.  9,  3. 
bathing  in  fukionary  hnnor- 
rhage,  xsvn.  i. 
fita  of  fMTcr,  xBoi.  4.  miL  9. 

svii.3.3. 
not  a  AimuliM,  ^ttxif.  la 
Companflg  MiMi  zv«  3. 
Cuoleiooliida,  av.  3. 4* 

iAdivanis,xviii.ft8. 
Coobmof^^nfim  tampcPfMnr,  »aL 
z.  and  ft. 
•f  dark-«7ed  paficntafc 

xxvii.ft. 
of  llght-«]M  patients, 

xrriil  ft. 
is  oonugious,  xxaiii.  ft.  7. 
CenCeflit  of  parts.    Set  Sympathy. 
CoAtas^i  »!•  3*  ^  »x.  9.  xxxiii.  ft.  6. 
and  I.  xtii.  3. 3. 
does  not  enter  the  blooi^ 
xxxiii;  ft.  10.  xxii.  3.  ^» 
ContraAion  and  attrodtaoo,  it.  x. 

of  fibres  psoduces  fcnfa- 

cioQi'iv.  5.  sis.  f.  d 
condnoes  foine  time,  xii. 

z*5- 
ahemates  with  relaxatiehic 
xiix.  3< 
Gocmilfioo,  xvii.  i .  S.  xxxiv.  t.  /.  and 
4.  ui.  5.  «. 
ofpaiticttlariiittrcles,vri?# 

r.8. 
periods  of,  czxvi.  3.  9. 
Colours  of  anioals,  eficiest' caufe  of, 
xsxi^  5.  1. 
of  c^  from  female  imagtna- 

tsoB,  xxxix.  5.   I. 
of  the  choh>id  coat  of  the  eye, 

smx.  5*  '• 
of  birds*  neib,  xti.  13- 

Coryei» 


INDEX  TO  ins  SBCnOira.— riJlTL 


«*l 


Oofyst*    fcc  CfltsrrlL 

Cooj^t,  nei  v'uuty  pcriocb  of*   mvi« 

3.  f .      . 
Cmnpk  stHi.  15*  nir*  i*  7> 
Crhfcal  dtyi  AtMn  Itmatioiit,  invi.  4. 
Oickoo,zTt.  13.  5* 


Dftrkifli  rooai^  wlij  we  lee  wdl  in  it 

sii.  a.  X. 
Debility,  leoibrial  and  fiimttlatory,  xti. 
1.1, 
dired^  and  indire^  of  Dr. 
Brown,  zii.  2,  i.  codt.  3.  a. 
See  Weakncli. 
from  drinking  fpiritt^  enre  of, 

zii.  7.  8. 
in  fevers,  cure  oC;  zii.  7.  $. 
Deliberation,  what,  zzziv.  x. 
Delirizm,  two  Idndt  of,  zzxiiL  i.  4. 
xxziT.  %  4. 
cafes  of,  ill.  5. 8« 
prevented  by  dreams,  zviii.  4. 
Defire,  origin  of,  xi.  a.  f. 
Diabetes  explained,  zziz.  4. 

with  bloody  urine,  zzvti  9. 
in  the  night,  zviii.  15. 
Diarrhea,  zziz.  4. 
Digeition,  zzziii.  i.  zzzvii. 

ftrengthened    by    emetics, 

zzzv.  X.  3. 
fbengthened    by     regular 
hours,  why,  zzzvi.  2.  i. 
Dititalis,  ufe  of  in  dropTy,  zziz.  c.  2. 
Diftemion  ads  as  a  ftimulus,  zzzii.  4. 

See  Eztenfion. 
DiAioguiihing,  zv.  3. 
Diumat  circle  of  a<5boDS|  zzv.  4. 
Doobcing,  zv«  3. 
Dreams,  viii.  x.  ju  ziv.  s.  5. 

their  iqconfiAency,  zviii.  16. 
no  (urprife  in  them,  zviii.  17, 
much  novelty  of  combination, 
zviii.  9. 
Dropfies  ezplained,  zziz  5.  x. 
Dropfy  cured  by  infanity,  zzziv.  a.  7. 

cure  of,  zziz.  /.  a. 
Drunkenneis.    See  lutozication,  zzl 
dimmifhed  by  attention, 
zzi.  8. 
Drunkards  weak  till  j^zt  day,  zvii.i.^, 
ftammer,   add  ftagger,  and 

weep,  zii.  4*  x*  xzi.  4. 
fee  objedls  double,    why, 

zzi.  7. 
become    deOritfus,   fleepy, 
(hipid,  zzi.  5. 
Dyfpnaa  in  cold  bath,  zxxiL  3.  a. 


Bar,ago0dmie»zvi  rot 

uMfe  in,  zz.  7. 
Bggi  of  frogi,  Ml,  Ibwl,  zzilz.  %• 
of  birds,  why  fpotted,  zzziz.  5. 
wikh  dottfale  yolk,  zzziz.  4. 4. 
Bledfaieityy  zii.  i.  zfv.  9. 

)aiHldiee  enrcd  by  tt,zzz.a. 
animal,  ziv.  5. 
Xmbryon    prodnctd   by   the    Aale, 
zzziz.  ft. 
eoniiAs^  of   a  Imng  fibre, 

zzziz.  4. 
abforbs  nutdment,  receivos 

ozygtn,  ZZZIZ.  i. 
its  adtions   and   feniations, 
zvi  a. 
Emetic.    SeeVMnidog. 
Bmotions,  zi.  a.  a.     * 
Enoui,  or  tsedeuM  vita,  zzziv.  s.  3. 

zzziii.  x..x.zziiz.  6. 
EpHeptte  fin  ezpfllihied,  zzvv.  x.  4. . 
ztfvii. «. 
in  ilecp,  why,  zviiL  14. 
and  X5. 
Eqoinozial  lunations,  zzziL  6. 
BzcitabHity  perpetually  varics,zii.  1.7. 
fynOBymoas  to  quantity  of 
fenlorial  power,  zii.  i.  7* 
Xxcrcife,  its  ufe,  zzzii.  5.  3* 
Ezertion  of  Icnforial  power  defined, 

zii.  a.  1. 
Exiftence  in  fpace,  ziv.  a.  5. 
Eztcnfion,  fenfe  of,  ziv.  7. 
Eyes  become  black  in  fo«e  epilepfies, 
zzvii.  a. 

F. 
Face,  fiuihing  of  af^  dinner,  zscv. 
I.  I. 
why  fitft  afieded  in  fmalUpo^ 

Zzzv.  X.  I. 
red  frpm  inflamed  liver,  zzzv.  a.  a. 
Faiming  fits,  zii.  5.  i.  ziv.  7. 
Fear,  language  of,  zvi.  8.  x. 
a  caufe  of  fever,  zzzii.  8. 
canfe  of,  yvii .  3. 7. 
Fetus.    See  Embryon,zvi.  a.  zzziz.  i. 
Fevers,  irritative,  zz^.  i. 

incermittent,  zzzii.  1.  zzzii  3. 
fenfitrvc'zndii.  r. 
not  an  eiflfbiVof  nature  for  re- 
lief, zzzii.  XO. 
parozylJBks  of|  zii.  7.  i.  zii.  a.  . 

3.  zn.-3.5.' 
why  ibme  intermk  and  not 

others,  zzzvi.  x. 
cold  fiu  of,  zzzik  4«  zxxii.  ^  . 
zvii.  3,  3, 

Fcvcr^ 


t« 


INDEX  TO  tHfe  SfedTlONS.-^AtT  1. 


Feveri,  btriddsor,zsm.  3. 

ioLTc  fokr  tir  Iubat  periods, 

xxxiL  6. 
fource  of  the  fympt^ou    of, 

xxzii.  I. 
proOration  of  ftrcngth  in,  ziL 

4.  I.  xxxti.  ^f%» 
core  of,  zii.  6«  i. 
how  cured  hj  the  b9rk,xu.3  4. 
cured  by  iBCCcaied  volkioo, 

xil  0.  4.  xxxiv.  %.  8. 
beft  quantttj  of  (Umulus  in, 
xii.  7.  8. 
Fibtxt.    See  Mufiplct. 

their  mobUity,  xU.  z.  7.  xH.  x.i. 
contractions  of,  vl  xii.  z.  z. 
four  claflet  of  their  motions,  vt 
theirmotioiiidiAinguiibed  from 
toforial  ones,  v.  3. 
Figure,  xlv.  ».  a*  iii»  i* 
Fifli,  their  knowledge,  xvi.  14.    . 
FoxgloTc,  iu  ufe  in  drc^fiea,  zxix.  5. 0. 

overdofe  o^  XXV.  17. 
Free-will,  xv«  a.  7. 

a 

Gall-ilone,  xxv.  Z7.    See  fiile-ftoncs. 
Oeneratson,  xxxiii*  z.  xzxix. 
Gills  of  fiik,  xxxviii»  a. 
Glandfixxii.  x.coaglobatc  fllands^xxii.s. 
have  their  peculiar  (limulus, 

xi«  I. 
their  fenfes,  xiv.  9.  xxxix.  L 
invert  their  motions,  xxv.  7. 
increaie  their  motions,  xxv.  7. 
Golden  rule  for  exhibiting  wine,  xii.  7. 8« 
for  lea  ving  on  wine,xii.7 .8. 
Gout  from  inflamed  liver,  xxzv*  a.  %% 
xviii.  15.  xxiv.  a.  8. 
in  the  ftomach,xxiv.  a.  S.xxv.  Z7« 
why  it  returns  after  evacuations, 

xxzii.  4* 
owtugto vinous  fpirit only,  xxi.zo« 
periods  of,  xxxvi.  3.  6. 
Gtioning  in  pain,  xxxiv.  z.  3. 
Gyration  00  one  foot,  xx.  j.  and  6» 

R 
Habit  defined,  ii.  zi.  iv.  7, 
iixmorrhages,  periods  of,  xxxvi.  3.  z  i. 
.  from  paralyfa  of  veins, 
xxvii.  z.  md  a* 
Hair  and  nails,  xxxix.  3.  a. 
colour  of,  xxxix.  5.  l. 
Harmony,  xxii«  a. 
Head-achs,  xxxv.  ft.  i. . 
ilearing,xiv.  4. 


Heat,  fenie  o^  xiv.  6.  xxxii.  3.  f . 

produced  by  the  glands,  xxxii  3. 

external  and  internal,  xxzii*  3.  z« 

atmofphere  of  heat,  xxxii.  3*  x. 

increafes  during  deep,  xviiL  15. 
Hemicrania,  xxxv.  a.  r. 

from  decaying  teethi  xxxv.  X.  t .' 
Hepatitis,  caufe  of,  toolv,  a.  31 
Hereditary  difeafcs,  xxxix.  7.  ^ 
Hermaphrodite  iiife<^,  xxxix.  j. 
Herpes,  xzviii.  a. 

froih  {nflamtd  kidney,  xxzv.a.a. 
Hilarity  from  diurnal  fevtr,  xxxvi.3.z. 
Hiinvcr,  fenfe  of,  xiv.  8. 
Hydrophobia,  xxii.  3.  3. 
Hypochoodiiacifffl,  xxxiii.  z.  z.  xxxtr. 

I. 
Ideas  deftied,  ii.  vi.  a.  7. 

are  motions  of  the  organs  of  fenfe, 

iii.  4.  iviii.5.  xviii.  10.  xviii.  6: 

analogous  to  lAufcUlar  motions, 

iii.  5. 
continue  fome  time,  xx.  6. 
new  ones  cannot  be  invented, 

iii.  6.  I. 
abdradlcd  ones,  iii.  6. 4.  xv.  5. 
incdndftent  trains  of,  xviii.  z6. 
periih  with  the  organ  of  fenfe,' 

iii.  4.  4» 
paitifnt  from  inflammation  of  the 

organ,  iii.  5.  5. 
irritative  ones,  vii.  z.  4.  vii.  3.  a* 

XV.  a.  XX.  7. 
of  rcfemblance,  contiguity,  cauf- 

ation,  viiL  3.  a.  x.  3.  3, 
tefcmble  the  figure,  and  other 
properties  of  bodies,  xiv.  a.  a« 
received  in  tribes,  xv.  i. 
of  the  fame  fenfe  cafler  combin* 

ed,  XV.  z.  z. 
bf  reflectibti,  xv.  1. 1  ii.  za. 
Ideal  preieace,  xv.  z.  ^r. 
Identity,  xv.  3.  5!  xviii.  1 3. 
Iliac  paflion,  xxy.  15. 
Imagination,  viii.  z.  a.  xv.  z.  7.  xv.a.a. 
of  the  male  forms  the 
fex,  xxxix.  6. 
Immaterial  bcibgs,  xiv.  t.  xiv.  a.  4. 
Ii&itatioit,  origin  of,  xii.  3.  3.  xxxix.  5. 

xxii.  3.  xvL  7. 
Impediment  of  fl>ecch,  xvii.  z.  zo.  xvii. 

a.  10. 
InfedHon.    Sc6  Contagion. 
Inflammation,  xii.  a.  3.  xxxiii.  a.  a. 

great  vafcular  exertioa 
in,  xii.  a.  X. 

IttflammatioD» 
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tiflammation  not  from  ^ns  from  de-    Life,  long,  art  of  producioc,  xxx¥ii. 
feAofftimu]itt.zxxUi.    Light  has  no  momeBtvm,  Ht.  3.  i. 


Uqiior  amnii,  xvi.  a.  xxxnu.  5,  xxxix. 
I.I. 
M  BtttrkiooB,  xzxTui.  $• 
frosen,  xzxriii.  3. 
Liver,  paralyht  of,  xxx.  i.  4. 

large  of  geefe,  xxx.  i.  6. 
Lore,  fentimentjtl,  2u  origin,  jctL  6. 

anhnal,  xiv.  8.  wi.  5. 
Lunar  periodt  aflM  difeadfin,  xxziL  6. 
Luft,  xiv.  8.  xvL  5. 

Lymphatic*,  paralyfit  of;  xzviiL    8e9 
Abforbentt. 

M. 
Mad'd^,  bite  of,  zxii.  '3.  3. 
Madneft,  xxxi'v.  a.  x.  xii.  2.  t. 
Magnetifm,  xii.  i.  x. 
Magnifying  objtfds^ew  wayof,xLxo.5. 
Male  aninuils  have  tests,  zxso.  4>  & 
piffeons  jrive  milk,  xxxix.  4.  S. 
Man  diitingniihed  from  bniccs,  zi.  %, 

3.  xvi.  17. 
Marerial  world,  xiv.  i.xiv.^5.  XTiii.7. 
Matter,  penetrability  o^  xiv.  %  3. 

pnrulent,  xzziii.  1.  4. 
Mealies,  xxziii.  <a.  9. 
Membranes,  zzfi.  3. 
Memory  defined,  ii.  a.  TO.xv.i.  y.zv.  t. 
Menftruatien  by  lunar  periods,  xxzii.§. 
Microfcopic  aminals»  xxxix.  11.  5. 

vegcubles, xxxix.  it.  i* 
Mifearriage  fh>m  fear»  xxxix,  6.  5. 
Mobilty  of  fibres,  xii.  i,  7. 
Jaundice  from  paralyfis  of  the  liver.    Momentum  of  the  blood,  xxxii.  5.  %. 
xxx.  2«  ibmetimes    increafed  by 

cured  by  clc^ricity,  xxx.  2.  venefedtion,  xtzU.  5. 4* 

Jodgoienr,  xv,  3.  MonAers,  xxxix.  4.  4.  and  5.  %, 

K.  without  heads,  xxxviii.  3. 

Knowledge  of  various  aninuls,  xvL  %u    Moon  and  fun,  their  influence,  xxxii.  6^ 


^  3- 
of  parts  previonfly  in- 

fenflblc,  xii  3.  7. 
often  (tiflant  from  its 

caufe,  xxiv.  8. 
obferves     folar     days» 

xxxii.  6. 

•f  the  eye,  zxxiii.  3.  !• 

of  the  bowels  prevented 

by    their    continued 

a<^on  in  fleep,  xviii.2. 

ineculation  with  blood,  xxxtii.  1.  la 

Inikne  people,  their  great  llrength,xii.i. 

Insanity  (fee  Madnefs)  plcafurableone, 

xxxiv.  2.  6. 
Ittfe<5b,  their  knowledge,  xvi.  15.  &  z6. 
in  the  heads  of  calves,  xxxix.  i. 
clali  of,  xxxix.  4. 8. 
InfbndbVe  actions  defined,  xvL  i. 
IntelHnes,  xxv.  3. 

Intoxication  relieve!  pain,  why,  xxi.  3.* 
from  food  afc^r  fatigue, 

xxi.  2. 
difeafes  from  it,^xxL  10. 
See  Drunkenneii. 
totnitive  analogy,  xvii,  3. 7. 
Invention,  xv.  3.  3. 
Irritability   increlfes    during 

xviii.  i}. 
Itching,  xiv.  5^ 

J- 
Uw,  locked,  xxxiv.  i,  5. 


deep, 


Lacrymal  l4|pk,  xvi.  8.  xxiv.  2.  and  7. 
La<^als,  paralyfis  of,  xxviii.    See  Ab- 

forbents. 
Lady  playing   on   th«   ha«pfich6id» 
xvii.  2. 
diftreifed  for  her  dying  bird, 
xvii.  2. 10. 
Lasguage^natural,  its  origin,  XV1..7.&  8. 
of  various  pa&os  de£crib* 

ed,  xvi.  8. 
artificial,  of  various  animals, 

xvi.  9. 
theory  of,  xxxix.  8.  3. 
Lapping  of  puppies,  xvi.  4. 
Laughter  explained,  xxxiv.  i.  4. 

from  tiddlng,   xvii.    3.    5. 

xxxiv.  1,  4. 
from  frivolous  ideasy  xxxiv* 
1. 4.  xvlii»  12. 
Voi.  IL.  Z  z  » 


Mortification,  xzxiij.  3.  3. 
Motion  is  either  caufe  or  effe€^  i.xiv. 
2.2. 
primary  and  fecondary,.  i. 
animalf  i«  iii.  i* 
^propenfity  to,  xxii.  r. 
anhnal,  cominue  fome  time 
after  their  production,  TfU. 
1.3- 
defined,  a  variation  of  figure, 
iii.  I.  xiv.  2w  2.  xxxix.  7. 
Mucus,  expcrimenta  on,  xxvi.  i, 

fecretion  of,  xxvl  2. 
Mules,  xxxix.  4*  5-  ^^^  6.  xzzix.  5.  2. 
Mule  plants,  xxxix.  2. 
Mufce  volitantes,  xL  2.. 
Mufclcs  conftitnte  an  oigw  of  fcnfey 
xiv.  7.  ii.  3. 
ftimulated  by  eztenfion,  xi.  u 
xiv.  7. 

Mufdci^ 


ts 
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MufdeMontra^  byfptritof  immation, 

xii.  I*  X.  and  3. 
Mttiic,  xvi.  la  xiii.  %. 
Mufical  tunc,  why  agreeable,  ziL  3. 3, 

N. 
Naofea,  xzv.  6. 
Nerves  and  brain,  ii.  a.  3. 

dtrcmitics  of,  form  the  whole 

fyftem,  zxxvii.  3. 
arcnot  changed  with  age, xzzvii.4. 
NerfDus  pains  d^ocd»zzxiv<  x.  i* 
Number  defined,  ziv.  %,  2. 
Nutiiment  for  the  cmbryon,  xzxix.  5.1. 
Nutrition  owing  to  fiimulus,  xzxvii.  3. 
by  animal  felc<5klon,xxxviL3. 
.  when  the  fibres  are  elongat- 
ed, xxxvii.  3. 
like  inflammatioD,  zzzvii.  3. 
O. 
ObjeifU  long  viewed  become  faint,  iii. 

Ocular  fpe<fira,  xl. 
Oil  exteroaJiy  in  diabetes,  xxix.  4. 
Old  age  from  inirritability,  zxxviL 
Opium  is  nimiflant,  xxxii.  3.  s. 

promotes  abforpticn  after  e* 

vacuation,  xixiii.  2.  10. 
in  iucreafiDg  dofes,  xiL  3.  x. 
Organs  of  fenfe,  ii.  2.  5. 

when  dedroyed  ceaTe  to  pro- 
duce ideas,  ui..4. 4. 
Organic  particles  of  Buffbn,  xzxvii.  3« 

xxxix.  3.  3. 
Organ  pipe^,  xz.  7 . 
Oxygenation  of  the  blood,  zzzviii. 

P. 
Pain  from  ezcefs  and  defe^  of  motion, 
iv.  5.  zii.  5.  3.  zzxiv.  1.  xxxv. 
%  X. 
not  ftlt  during  exertion,  zzziv. 

X.  2. 

from  greater  contradUon  of  fi- 
bres, xii.  t.  6. 

from  accumulation  of  fenforial 
power,  xii.  5.  3.  xxiii.  3.  x. 

from  light,  prefliirc,  h«it,  cauf- 
tics,  xiv.  9. 

in  epilepfy,  zzzv.  2.  t. 

didant  from  its  caufe,  xxiv.  8. 

from  ftonc  in  the  bladder,  zzxt. 
2. 1. 

of  head  and  back  from  dtfcSt  of 
heat,  xxxii.  3. 

from  a  gall-dooc,  zxzv.  2.  x.  zzv. 

of  the  (lomach  in  gout,  zzv.  X7. 
of  (houlder  io  hepatites,  xxxv.  2.4. 
produces  volition,  iv.  6. 


Palencis  in  cold  fit»  xzzii.  3.  % 
Paliies  explained,  xxxiv.  x.  7. 
Paralytic  limbs  ftretch  from  initattoB, 
vii.  1. 3. 
patients   move   their  foand 
Kmb  much,  xii«  5.  x. 
Paratyfis  from  great  exertion,  zii.  4.  6. 
from  leis  exertion,  xii.  5.  6. 
of  the  ladleal«,  xzviiL 
of  the  liver,  xzz,  4. 
of  the  riglit  arm,  why,  zzxvr. 

I.  7. 
of  the  veina,  zzvii.  2. 
Particles  of  matter  will  not  approach, 

zii.  I.  I. 
Pai&ons,zi.  2.  2. 

connate,  zvi.  x. 
Pecking  of  chickens,  zvL  4. 
Perception  defined,  zv.  3.  x.  ii.  2.  S. 
Periods  of  agues,  how  formed,  xxxii. 
3.4. 
of  difeafes,  xzxvi. 
of  natural  a<93ons  and  of  diC- 
eafed  aiSBom,  xxzvi. 
Perfpiration  in  fcvcr-fits,  xzzii.  9.  See 

Sweat. 
Petechia*  zzvii.  %, 
Pigeons  fecretc  milk  in  their  (Uinachs, 

xxziz.  4-  8. 
Piles,  zxvii.  2.  * 

Piaccnu  a  pulmonary  organ,  zzzvtiL 

2. 
Plealiire  of  life,  xzxiii.  x.  zxziz.  5. 

from  greater  fibrous  contrac- 
tions, zii.  X.  6. 
what  kind  caufes    laughter, 

zzziv.  X.  4. 
what  kind  caufes  fleep,  zxxiT. 
X.4. 
Pleurify,  periods  of,zzzvi.  3. 7. 

cauft  of,  zzxv.  2.  3, 
Prometheus,  ftory  of,  xxx^. 
Prodration  of  (Irength  in  fevers,  zii. 

4.  I. 
Pupils  of  the  eyes  large,  zxxi.  x. 
Fuiie  quick  in  fevers  with  debility,  zii. 
1.  4.  zii.  5.  4.  zzxii.  2.  x. 
in  fevers  with  fbength,  xxzii.  2. 
from  defed  of  blood,  zzxii.  %  j. 

xii.  I.  4. 
weak  from  emetics,  zxv.  17, 

Quack  advert ifemcnts  iojurioua.   Pref- 
ace. 
Quadrupeds  have  no  fanguifcrous  U^ 
chta,  xxxviii.  2. 
have  nothing  fimilar  to  the 
yolk  of  egg,  xxxiz.  i. 
Raphaaia, 
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Kaphaoia,  periods  of,  ixxvi.  .'f .  9. 
Reafofl,  iz.  1.  'i.  xv.  3. 
Reafoaia^,  xvr  3. 

Recollcffhon,  li.  10.  ix  f .  «.  xv.  a.  3, 
Relaxation  and  bracing,  xxxii.  3.  2. 
Rqpetitlon,  why  agreeable,  xii.  3. 

xrii.  «. 
Refpiratkm    alFc^M    by    attention, 

XXTVi.  %.  f . 

ReiHeHbeis  ia  fevers,  xzxiv.  i.  2. 
Retrograde  motions,  xii.  5.  5.  xxv.  6. 
xxiz.11. 
of  the  ftomach,  xzr.  6. 
of  the  &in,  xxv.  9. 
.  of  fluids,  how  diftinguiflied, 
xxxix.  8. 
how  caufed,  zxix.  ZI.  5. 
Retrograde  vegetable  motions,  xxis.  9. 
Retiiu  is  fibrous,  iii.  2.  xl.  i. 

is  adtivc  in  viiion,  iii.  3.  xU  i. 
excited  into  fpafmodic  motioi^s, 

xl.  7. 
is  fenfible  during  fleep,  zviii.  5. 
xa.8. 
Reverie,  xix.  1.  xxxiv.  3. 

cafe  of  a  flecp-walkcr,  xiz. ». 
'    is  an  epileptic  difeaie,  xix.  9. 
Rhymes  in   poetry,  why    agreeable, ' 

xxli.  2. 
Rheumfttifin,  three  kinds  of,  zzvi.  3. 
Rocking  young  children,  xzi.  4.      ^ 
Rot  inmeep,xxzy.  7. 
Ruminatiog  animals,  xzv.  i. 

S. 
Saliva  produced  by  mercury,  zxiiL 
by  food,  xxiii.  i.  -^ 

by  ideas,  xxiii.  2.  and  5. 
by  difordercd  volition,  xxiii.  7. 
Scirrhous  Rumours  revive,  xii.  2.x 
Screaming  in  pain,  xxxiv.  i.  2.     . 
Scrofula,  its  ttmpcrameut,  xxxi.  x. 

xxviii.  2.  xxxix.  4*  5* 
Scurvy  of  the  lungs,  xxvii.  2. 
Sea  (icknels,  xx.  4* 

(bpped  by  attention,  zz.  5. 
Secretion,  xxxiii.  i.  xxxvii. 

increafed  during  ileep,xviilx  6. 
Seeds  require  oxygenation,  xxxviii.  2. 
benlation  defined,  ii.  2.  9.  v.  2.  xxxix.  8.4* 
difea(es  of,  xxziii. 
from    fibrous    contra^ont, 

iv.  5.  xti.  X.  6. 
in  an  anjputatcdlimb,  iii.7.3. 
afFe€b  the  whole  fcnforium, 

xi.  2. 
produces  volition,  iv.  6. 
Senfibility  increafes  doling  fleep,  xviiL 


Scnfititive    motions,   viii.    xxxiii.   a- 
Kxxiv.  I. 
fevers  oftwo  kinds,  xxxiii.  i.i. 
ideas,  xv.  2.  2, 
Senformm  defined,  ii.  2.  t. 
Senfes  corre^onc  another,  xviii.  7. 

didinguiihcd    trom    appetites, 
xxxiv.  I.  X.  • 

Senforial  power.     See  Spirit  of  Ani- 
mation, 
great  expcnfc  of  in  the  vital 

motions,  xxxii,  3.  a. 
two  kinds  of  exerted  in  fcn- 

firivc  fevers,  xxxiii.  x.  3, 
powers  defined,  v.  i. 
motions  diftinguifhcd  front 

fibrous  motions,  v.  3. 
Bot   much   accumulated  in 

fleep,  xviii.  a. 
powers,  accumulation  of,  xii« 

5-  I. 
cxhauQion  of,  xii.  4.  r. 
wafted  below  natural  in  hot 

fiu,  xxxii.  9.  3. 
lefs    exertion    of   produce* 

pain,  xii.  5,^, 
lefs  quanrity  of  it,  xii.  5.  4. 
Senfual  motions    diftinguifhed   from 

mtifcular,  ii.  7. 
Sex  owing  to  the  imagination  of  the 
father,  xxxiv.  5.  xxxix.  7.  6.  xxxix. 
6.  3.  xxxix.  6.  7. 
Shingles  from  inflamed  kidney,  xzxv. 

2.  2. 
ShouMers  broad,  zxxl  x.  xxxix.  7.6. 
Shuddering  from  cold, xxxiv.  r.  i.3^%. 
Sight,  its  accuracy  in  men,  xvi.  6. 
Skiu,  fcurfon  it,xxvi.  x. 
Sleep  fufpends  volition,  xviii.  i. 
defined,  zviii.  21. 
remote  caufes,  xviii.  20. 
fcnfaiion  continues  in  it,  xviii.  t. 
from  food,  zxi.  I. 
from  rocking,  uniforni  founds, 

xzi.  X. 
from  wine  and  opium,  xxi.  3. 
why  it  invigorates,  xii.  j.  i. 
pulfe  flower  and  fuller  in,  xxxii. 
2.  2. 

interrupted,  xxVii  2. 
from    breathing  lefs    oxygene, 

xviii.  20. 
from  being  whirled  on  a  milN 

ftone,  xxiii.  20. 
from  application  of  coId,xvii!.io. 
induced  by  regular  hours,xxxvJ. 
2.  2. 
Sleeping  animals,  xxi.  2.  2. 
Sleep-walkers,    Sec  Reverie,  x'x.  r. 
'  SmaU*pgz, 
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Small-pox,  xxziii.  2.  6.  xxziv.  6.  i. 

cruptioo  firft  on  the  fac«, 
why;  XUT.  I.  1.  zzxiii. 
2.  10. 
the  blood  wiU  not  iofcfft* 
xxxiii.  %  10. 
^  obe^  luofttioBs,  xizvi.  4. 

Smcff.xiv.  5.  JTt.s* 
Smiling,  oirigin  of,  xvL  8. 4. 
Solidity,  xiv.  a.  1. 

SoronambaUtioii.    Sec  Reverie,  xbLl- 
Space,  xiv.  2.  %, 
Spalia,  dedlrtne  of,  zsxit.  io» 
SpcAra,  ocular,  si. 

mifUkoi  for  ipeftres,  xl.  9. 
¥ary  £rom  long  tnfpedlioD,  iii. 

Spirit  of  animation.     Sec  Scnforiat 
Power, 
of  animal  ion  caufes  fibrous  con* 
tra^on,  iv.  X,  ii.  1.  xtv.  %.  4. 
poficfo  ioJidity, figure,  and  oth- 
er properties  of  oiatter,  xiv. 

a.  3- 
Spirits  and  angels,  xiv.  a.  4.  ^ 
Stammering    explained,  xvii.   i«  10. 

xvi!.  a.  IP, 
Stimulus  defined,  ii.  9*  X3'iv*  4*  xii.a.1. 
of  various  kinds,  zl.  f . 
with  UflfiDcd  cifc<%  xii.  3.  I. 
with  greater  cSedt,  xii.  3.  3. 
ceafts  to  produce  fet^ation^ 
»l  3»  3' 
Stomach  and  intcftines,  xxv. 

inverted   by  great  Jtimahii^ 

XXV.  6. 
its  adUons  dccreafcd  in  vom- 
iting, xxxv.   I,  ^, 
a  blow  on  it  occaitooft  deatli, 
xxv.  17. 
StooTs  black,  xxvii.  t» 
Strangury,  zxxv.  1.  i. 
Sucking  t>efore  nativity,  vvi.  4^ 
Suckliqg  chHdrcQ,  fcak  of.  xiv.  S. 
SuggcOiun  defined,  ii.  to.xv.  2.  4* 
Sun  and  moon,  tlieir  indiieAce,  Kxxii.6. 
Surprifc,  xvii,  3.7.  xviii,  t7» 
Sufpicion  attends  madncfit,  xxxiv.  a.  4* 
Swallowing,  a<fl  of,  xxv.  t,  xvi.  4. 
Sweat,  cold,  xxv.  9.  9xix».6. 

in  hot  fit  of  fever,  xxxii.  9. 
in  a  morning,  why,  xviii.  15. 
Sweaty  hands  cured-  by  lime^  xx(i< 

4   9- 
Swinging  and  rocking,  why.  agreeable,. 

xxi.  3. 
Sympathy,  xxxv.  i. 
SyiKope,  xii.  7.  i.  xxxiv.  !•  6r 


T. 

Txdum  vic^e.    Sec  EoDoi 
Tape-worm,  xxxix.  %  3. 
Taftc,  ftrnfe  of,  xiv.  5. 
Tear*,  fecxetioo  of,  xxiv. 

from  grief,  xvi.  %,  ft. 

from  icndcv  pUaiCwr^  xvL  S.  5. 

from  fbmulus  of  nafiil  du^  xvi. 
8.  xxiv.  4. 

by  volition,  xxiv.  6. 
Teeth  dee^^fio^  cmCc  facadcdnj  aaonc 

2,  I. 
Temperamtntt,  axxi. 
Theory  of  mcdiciiie,  wjuitcd.  Preface. 
Thirft,  fmf€  ^,  xiv.  & 

wKy  in  dropr&s,  xxii^  5. 
Tickle  themielvtSy  duldren   casnot^ 

xvn.  3.  5. 
Tidckng,  ur.  ^ 
Time,  liv*^ ».  «.  xviii.  12- 
lapieof,  xv.  3.  6. 
poetical  and  nmfical)  why  agree^ 

able,  xxii.  2. 
dcamatic,  xviii.  I2» 
Tooth-edge,  xvi.  10.  iii.  4.  3»  xii.  3.  3* 
Touch,  fcnfe  of,  xiv.  3.  i. 

liftble  to  vcrti^,  xxi.  9* 
of  varioiM  aMfiab,  xvi  6. 
Trains  of  motions  inverted,  xii.  5.  5. 
Transfufion  of  blood  in  nervous  fcveiv 

Kxxii.4. 
TfanAations  of  maitter,  nix.  7* 
Typhus,  beft  qtuntifty  of  ftiiiialin  ii|» 
mi.  7.  8. 
periods    of,    obferve    lunar 
dsya,  xxxii.  6. 

U. 
Ulcers,  art  of  healing,  xxxii.  3.  2» 

'of  tlie  lungs,  rvhy  diflkult  40* 
heal,  xxviii.  2.    *' 
Uniformity  in  the  line  arts,  why  agree->> 

able,  xxii.  a. 
Urine  pele  in  intoxication,  xxi.  6. 

paucity  of  in   anafkrca,  why» 

xxix.  5. 
its   pafTkge  from   intelHoes  to- 

bladder,  xxix.  3. 
copious  during  fleep,  sviii.  15. 

V. 
Variation,  pespctuxlyoHntUbiUty,  xsi. 

2.  I.  I 

Vegetable  biMb  are  inferior  anlmalsy, 
xiii*  I. 
cxai^y  refeosble  their 

parents,  xxxix. 
poflefs  fenfation  aadt 
volition,  xiii.  %k 
VegclabLc-. 
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Vegetablcbttdshavcaflbciatc  and  re- 
trograde motions,  xiii. 
4,  xxix.  9. 
their  an(  hers  and  ftigmaa 
are  alive,  xiii.  5. 
Vegetabjes  have  organs  of  fenfe  and 
ideas,  xtU.  5. 
contend  for  light  and  air, 

xxx'ix,  4.  S.  * 

duplicature  of  theur  flow- 
ers, xzxix.  4*  4* 
Veins  are  abforbents,  xzvii  i* 

paralyfis  of,  xrviL  i. 
Venereal  orgafm  of  brutes,  xxxii.  6. 
VenelcAion  in  nervous  pains,  xxxiL5wf. 
Verbs  of  three  kinds,  ocv.  3.  4. 
Verfes,  their  meafdre,  zxiL  %, 
Vertigo,  xx!  defined,  xx.  ix. 

in  looking  from  a  tower,  XX.X. 
ID  a  ikip  at  fea,  xx.  4. 
of  all  the  fenfes,  xxi^  9- 
bj  intoxication,  xxxv.  x*  %, 
Vibratory  motions  perceived  afteriail- 

ing,  XX.5'  zz-  10. 
Vinegar  makes  the  lips  pale,  xzvii.  jc. 
Vis  medicatrix  of  nature,  xxxix.  4. 7. 
Vifion,  fenfe  of,  xiv.  3, 
Volition  defined,  v.  a.  xxxiv.  i. 

affedb  the  whole  fenforiom, 


Volition,  difeafes  of,  xxxiv. 
Voluntary,  x.  2.  4. 

motions,  ix.  xixiv.  I. 
ideas,  xv.  2.  3. 

criterion  of,  xL  a*  3, 
xxziv.  1. 
Vomiting  from  vertigo,  xx.  8 

from  drunkenncfs,   xx.    S.  ^ 

xxi.  6. 
by  intervals,  xzv.  8. 
by  voluntary  efibrts,  xxr. 

6». 
of  two  kinds,  xxzv.  i.  3. 
in  cold  fit  of  fever,  zisit« 

9.1. 
iWpped  by  qnickfilver,  zxr. 

weakens  the  puUe^  isr*  17. 
W. 
Waking,  how,  xviii.  14. 
Walking,  how  learnt,  xvL  3. 
Warmth  in  ileep,  why,  xviii.  15. 
Weakne(s  defined,  xii.  i.  3.  zii,  «•  x,  ' 
xxxii.  3.  a. 
cure  of,  xii.  7.  S.    See  De« 
bility. 
Wit  producing  laughter,  xxxiv,  x.  4. 
World  generated,  xxxix.  4.  S. 
Worm,  fluke,  xxxii.  7. 
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cutaneous,  mucous,  ceHs- 

Ur,iv.  2K  %, 
ofthcTcinsjiv.  a,  4* 
of  inflamed  yefleb,  iv.  9, 

4,3' 
of  uite(Hnes  and  liver,  iv, 

of  Tcnereal  ulcers,  iv.ft»7. 
not'  increafed  by  cold, 

!▼.  a,  I. 
increafed  by  opiiim  ifter 

evacuation,  li.  a,  x. 
by  falinc  bath,  iv.  a,  3, 8. 
by  abdinencefrom  floidsy 

Acada,  iv.  3, 5,  a. 

Acids  aufterc,  iv.  a,  i^  a.  Iv.  3,  i. 

vegetable,fwect,viL3,4.iv.a,x,a. 

mineral,  vii  3,  6. 
Acrid  plants,  iv,  2>  4. 
Agriculture,  i.  a,  3,  7, 
Agues,  three  kinds,  iv.  a,  3,  a.  iv.  a,  5. 

iv.  a,  6,  8. 
Air  nouriflkei,  i.  a,  5/ 

#ann  bath  of,  iv.  a,  3, 8.  * 

Alcali  vol.*  iii.  3,  3. 
Alcohol,  il  a,  i,  v.  a,  4. 
Almond,  bitter,  ii.  3,  i. 
.  Althxa,  iii.  3,  3,  3. 
Allium,  iii.  3,  3. 

Aloe,  iii.  a,  5.  iii.  a,  7.  iii.  3, 5, 5*  vL  a,  5. 
Alum,  iii.  a,  x.  iv.  a,  x.  iv.  a,  5,  a.  iv.  3, 

5.3. 
to  purify  water,  i.  5^4,  a. 
Amalgama  in  worms,  vii.  a,  a. 
Amomum  zinzibcr,  iii.  3, 1. 
Amber,  oil  of,  vi.  3, 4. 
Amroocuac  gum,  vi.  3,  x.  iii.  3,  3. 
tolt  or  fpirit,  ill  3, 3, 


Anarfaroi,  warm  batkifi,u«  s,  a.iv.  s« 

Anchovy,  iiL  a,  x.  iii.  3,  x,4« 

Animal  food,  L  a,  x^  x. 

Antimony  prepared,  ill  3,  x,  5.  iii.  %^ 

X.  iv.  I,  la 
Anthemxs  nobSis,  iv.  3,  3. 

pyrethrutt,  iii.  3,  a. 
Aniiety,v.  a,  4. 
Apium,  petrofelinum,  iii.  3, 4, 4. 
A|K>planr*  iv«  a,  IX. 
Arifliolochia  ferpentaria,  iii  3,  i. 
Armenian  bole,  vi.  a,  3.  vi.  3,  5,  3. 
AilcDic  in  ague,  iv.  a,  6, 8.  iv.  3,  6. 

faturated  foludon  of,  vh  a,'  ^,  t. 

in  itch,  iv.  s.  9. 

how  it  a^,  iv.  a,  6, 9. 

how  ^o  deteA  it,  iv.  a,  6^  x<x. 
Artemiiia  maritima,  iv.  3, 3. 

abfynthinm,  iv.  3, 3. 
fantonicum,  iv.  3,  3.. 
Articheke-leavcs,  iv.  3,  3, 
Afafoetida,  ii.  3.  vL  3,  x. 
Afarum  Europeum,  y.  3,  3. 
Aicarides,  viL  i^  a.  iii.  a,  9,  7. 
Afparanis,  iii.  3,4*4- 
Afltragalus  tragacantha,  iii*  3,  3«  3. 
Atropa  belladonna,  ii.  3,  x. 
Axote,  i.  a*  5* 


Bal&ms  diuretic,  iiL  a,  4* 
Bandages  promote  abforption,iT.a.  xcx. 
Bark,  Peruvian,  iv.  a,  a. 

lon^ufed  noxiovs,  iv.  a,  ix. 

Barley,iii.3i3»3« 

Bath,  warm,  ii.  a,  a,  i ,  iiL  3,  x«  6^  iii. 
3,3,4.  iu.  a,  3, 3. 
fiUtne,iv.a,3»S. 
of  warm  air,  iv.  a,  39  8. 

Bath, 
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Ball^  of  Oeaaiy  iv.  »,3»8. 
cold,  viL  a,  3. 
notritxre,  i.  a,  6,  i . 
Bensom,  iii.  3,  $, 
BUe  of  animals,  iii.  a,  5,  i. 
dilute  (bte  of,  !▼.  a,  6. 
BliAert,  liow  they  ad,  iii.  a,  x,  10. 

cure  heart-burn,  iii.  a,  i^  10. 
ftop  vomiting,  vl  a,  a. 
produce  cipedoration,  iii.  a» 

3»  ^ 
increafe  perfpiration,  iH..  a,  x. 

lO. 

Blood,  transfuiion  of,  L  a,  6»  a* 

Bog-bean,  iv.  3,  3. 

Bole  armcnian^tv.  a,  5,  3. 

Bone-aihc«  iv.  3, 5,  3. 

Bowels,  inflammation  of,  ▼.  a,  a,  4. 

Bryony,  white,  iii.  3, 8. 

as  a  bliiler,  iii.  a,  9*. 
Botter,  L  a,  3,  a. 
Bmtcr-milk,  i  a,  a^  a. 

C. 

Cabbage-leaves,  vii.  i,  a. 
GakareoM  earth,  i.  a»4>  3* 
Caloflid»iiL>  a,5.vi.  a,  5. 

in  enteritis,  v.  3,  a,  a* 
Camphor,  iii.  3,  i . 
Caneila  aJba^^iii^  3,  i. 
Cantharidcs,  iii.  a,  6,  iii..  a,  8,  V.  a,  4. 

vi.  a,  4. 
Capilhuy  aaioo  iscreafed  by  tobacco^ 

Capficum,  iii.  3,  i. 
Carbonic  acid  gas,  vii.  a,  6. 
Cardamomimi,iii.  3,  x. 
Caryophyllns  aromat.  iii.  3,  u 
Cardamine,  iv.3, 4. 
Caflia  fiftoL  iii..  3, 5,  t. 
fcnna»iii.3,5,5. 
Caitor,  vu  a,  1..  vi.  3,  i, 
Cathartht,  mild,  iii.  a,  5. 
violent,  V.  a,  a. 
ferula  in  ulcei%,  iv.  2,  9.  iv.  a,  7. 
halk^W.  3,  5,3., 

Jialybeaics,  iv.  3,4,  ^  iv.  3,  6,d.  • 
Chalybeate  powder,  iv.  *,  6,  6. 
£%ede,  i.  1,  a,  3. 
I     Cherries,  bU<S^  if.  ^^  ^  $, 
Chlorofis,  iv.  a,  6,  j, 
Cicuta,ii.  3,  i. 
.    Cinchona,  iv.  a,  a.« 
I   Cinnamon,  iii.  3,  a. 
I    Clay,iv.  3.5»3- 
Cloves,  iii.  3,  i-  iii.  3*  ^ 
Cnicus  acama,  v.  3,  !• 
Coccttltts  indicus,.!!.  31  i« 


Cochkaria  armerada,  iii.  3,  S*  hr.  3,4. 

hoftenfis,  iv.  3,  4. 
Coh^continued  application  of,  vii.  at3» 
intermptcd,  vii.  a,  3.  iii.  3,  i,  7,. 
exceflivc,  vii.  a,  3. 
'irft  efftdb  lymphatics,  viL  ai  3* 
produces  rheum  from  the  nofe, 

vii.  a,  3. 
produces  quick  anhelatioo^   vii. 

incrcafcs  digeAion,  vii;  a,  3. 
O^d-fit  eafier  pfevented  than  remove 

ed,  ii.  a,  x. 
Colic  fmrn  lead,  ▼•  ft,  a,  a. 
Condiments,  i.  a,  7. 
Convolvulus  fcammooinm,  ▼.  3,  i» 
Convulfidas,  iv.  a,  8. 
Cookery,  i.  a,  3,  5- 
Copaiva  bairaffl,.iii*  3,  4, 3. 
Cowha^  iii.  a,  7.  vii.  3,  x  i. 
Crabjuice,  iv.  a,  a^         - 
Cream,  L  a,  3,  a.  i.  a,  a,  a. 
Cucumis  coteieynthis,  v.  3,  a; 
Cynara  fcolymus,  iv.  3, 3. 
C^moglofliim,  ii.  3,  x« 
D. 
Dandelion,  iv.  3,  4. 
Datura  firamonium,  ii.  3,  x. 
Daucus  fylveftris,  iiL  3, 4, 4. 
Delphinium  ftav^agria,  ii.  3,  X. 
Diabetes,  iv.  a,  5. 

warm  bath  in,  vi.  a,  4. 
Diaphoretics,  iii.  3,1.  iii.  a,  i,  a. 

beft  in  the  morning,  ill*  ft» 
x,5. 
Diarrheea,  vi.  a,  3.. 
Digeftion  injured  by  cold,  iii  a^  x. 

increafed  by  cold,  vii.  fti  3* 
Digitalis,  iv.  a,  3, 7.  v.  a,  I,  a. 
dnAure  of,  iv.  a,  3, 7. 
Dragon's  blood,  i^.  3,  5,  a. 
Dropfy»  iv.  a,  3»4-  i^.  ft,  6, 7  •  iv.  a,  3,7. 

£. 
Ears,  eruption  behind,  iT^  a,  9,  ft» 
Sarth  of  bones,  iv,  a,  5. 
of  alum,  VL  a,  4- 
calcareous,  iv.  ft,  5,  3  •  vu  ft,  4. 1/ 
ft.4i3.  ^ 

Egg^  i.  ft,  X,  4« 
Egg-ihclU  diuretic,  iiL  ft,  4. 
Elcdricity,  ii.  a,  ft,  ft.  iv.  ft,  9* 
Bmetics,  how  they  a(5l,  v.  a,  i. 
Errhines  mild,  iiL  ft,  9.  ' 

in  hydrocephalus,  v.  ft,  3,  i , 
violent,.v.  ft,  3. 
in  head-ach,  v.  ft,  3,  x. 
Eryfipelas,  iv.  ft,  9. 
Eflcmial  oib,ii.  ft,  3. 
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Ether,  Tittiolic,  iL  s.  3.  iii.  3.  i.  ti. 

in  afcaridet,  viL  i.  %, 
to  purify,  ii.  1. 3. 
EdolatioD,  I  a.  3. 4. 
Eupborbium,  ▼.  3.  3. 
Excrcife,  iii.  3,  i.  6.  ii.  l.  6. 
Eyes  isflamedy  ii.  2. «.  ».  iv.  a.  3, 

F. 
F'amine,  timet  of,  i  2. 3. 5.  aod  6. 
Pear,  ▼.  ft.  4- 

^athert,  Crnokc  of,  vi.  3. 6. 
Fennel,  iii.  3.  4.  4* 
Fensla  afafoetida,  iii»  3, 3. 
Fiih,  i.  2. 1,  ft.  I  ft.  1. 5. 
Fiaoaal  fbict,  ii.  ft.  ft.  I. 
Flefli  ofanimalf,i.  ft.  X.  .    , 

Fluke-worm^  iy.  3.  6^ 
FoigloTe,  IT.  ft.  3. 7. ▼.  &  X.  ▼.  ft.  4. 

tindture  of,  iv.  ft.  3.  7. 
FridiOD,  ii.  %*  5.  iii.  3. 1.  6. 

G. 
Galanthna  nivalis,  Tii.  3. 3. 
Gall)auam,  vi.  3  I. 
OaJI-ftonet.  ir.  ft.  6. 
CalU  of  oak,  ir.  3.  5. 
Garlie«  iii.  3.  3.   • 
Oentiana  centaureom,  iv.  3^  3. 

lurea,  iv.  3.  3. 
Ginger,  iii.  3.  i,  iii.  3. 4* 
Oonorrhaa,  'vr,  ft.  ft.  Iii.  ft.  4. 
Opttt,  IT.  ft.  II.  ft. 
Guaiacum,iii.3.  X. 
Gom  arabic,  iii.  3.  3.  3. 

tragacanth,  iii.  3. 3. 3- 
Glycyrrhiza  glabra,  iii.  3>  3.  3* 
Gravel,  ▼,  ft.  4.  4. 

H. 
Hartfhorn,  fpirit  anJ  (alt  of,  iii  3.  3. 
iii.  3. 1,  vi.  3. 4* 
calcined,  iv.  a.  5.  vi.  ft.  3* 
Hemorrhages,  iv.  ft.  4.  4.  iv.  2.  6. 2. 
Hsematoxylon  campcchianum,  iv.  3. 

5.  a. 
Hay,  infufion  Of,  i.  2. 3.  6. 
Head-ach,  fDU^Tin,  v.  2.  3.  x. 
Heat,  iL  2.  ft.  r.    See  Bath. 

an  univerfal  folvent,  vU.  1.  ft. 
Helenium,  iii.  3.  3.  ft. 
Herpes,  iv.  2.  i.  iv.  2.  9. 
Herrings,  red,  iii.  3.  i.  4. 
Hone^,  iii.  3.  3,3.  iii.  3.5.  x. 
Hop  m  beer,  why  noxious,  iv.  2.  3.  6. 

iv.  2.  XX.  2. 
Horddjm  diftichon,  iii.  3.  3.  3. 
Humulus  lupulus,  iv.  2.  3.  iv.  2.  11. 
Hydrargyrus  vitriolatos,  v.  2.  ^ 
Hy(leric  difea^,  vl  2.  x. 

pains,  ▼).  2.  X. 

eoovuifiofls,  vi  ft.  x. 


I. 

Jalapium,  iii.  3. 5. 5. 

Japan  earth,  iv.  3. 5.  ft» 
aundice,  iv.  %»  6.  3. 
Ileus,  vi.  ft.  5. 
Incitantia,  ii 

Intermittents.    See  Aguet. 
Inverted  motions,  vi.  ft.  x. 

in  hyfteric  di£et(c, 

vi  ft.  X. 
id  the  flomach,  vi . 
ft.  ft. 
inteftinalea- 
nal,vift«5. 
of  lymphatics,vift.3 . 
Inula  hclemum^  iii.  3.  3,  ft. 
Ipecacuanha,  v.  2.  x.  « 

Iron,  ruft  of,  iv.  3.  ^. 
Irritability  prevented,  iv.  ft.  3. 3. 
Itch,  iv.  ft.  X.  3. 
Inflammation  of  the  bowels,  v.  ft.  ft.  ft . 

L. 
lAvrns  camphora,  iii.  3.  x. 

tinnamomum,  iii  3.  i. 
iaflafras,  iii.  3.  z. 
Lead,  iv.  3.  6. 

colic  from,  v.  ft.  ft.  ft. 
f«^  of,  iv.  ft.  9* 
Leeks,  iu.  3.  3.  x. 
Lc;gs,  nlcers  of,  iv.  2.  xa 
fwelled,  iv«2.  $,Z, 
LemoQ-juiee,  iv.  ft.  i.  i v.  ft.  ft. 
Leontodon  taraxacum,  iv.  3. 4. 
Life  (hortened  by  great  flimulus,  i.  x. 
Lime,  ift.4.  3. 
Liqporice,  iii  3*  3*  3« 
Liver  inflamed,  iv.  ft.  6. 
Logwood,  iv.  3. 5.  ft. 
Lymphatics,inverted  motiom  of,v.ft.  x. 

Manganefe,  ii,  ft.  4. 
Magneiia  aJba,  iii.  3. 5.  3. 
Malt,  i.  %.s,S' 
Manna,  iii  3.  5. 
Marfli-roaUows,  iii.  3*  3.  3« 
Marjoram,  iii.  3.  9. 
Marum,  iii  3*  9*  ^ 
Maftich,  iii  3.  2.  iii.  3-  3» 
Mcnianthes  trifoliata,  iv.  i-  3. 
Menifpermum  coccuhis,ii.  3-  *» 
Menflruation  promotei  iv.  x.  6.  6. 
repreflid,  iv.  a.  6,  6. 
Mercury,  iii.  3.  ft.  1^  2.  2. 

prcpara^nt  of,  iv.  3.  7.  ir. 
ft.yv.#.9. 

inje/W  V  a  clyftcr,  vi  3. 5. 
Metallic  falt/^-  *  6. 

Milk,  i.  ft.  / 

Mimofan^I^*»J"-3.  3.3. 
yCcchu,  IV.  3.  J.  a. 

Mint, 
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Mint,T]*.  3.  3. 
Mord£catioD,  iv.  a.  9. 
Mucilage,  vegetable,  viL  3.  3. 
MuciM,  animal,  Yii.  3.  5. 
Muihroonw,  u  2,1.  %. 
Muik,  vL  *.  1.  Ti.  3. 1. 
Muftard,  iv.  3. 4.    See  Sinapifm. 

N. 
Naufea,  in  ferew,  Tii.  2. 5. 
Neutral  falu  diuretic,  vby,  iii«  a.  4. 
increafe  fome  cou^s,  iii.  1. 4* 
increafe  heat  f>f  urine,  iii.  su  4* 
>lieociana  tabacum,  iii.  3. 9.  ii.  3.  x. 
Mtre,  iii  3. 4.  ▼.  ».  4* 
Nutmeg,  iii.  3.  i« 
Nutrientia,  i. 

O. 
Oil  of  almonds,  iii  3.  5. 4. 
in  cream,  i.  %.  $.  2, 
of  amber,  vl  2».  z. 
ezpTcfled,  eiternally,  iii.  %,  5. 
eflcntial,  ii.  2.  3.  iii.  3.  2, 
Oiled  fi.lk,  vii.  3.  13. 
Oleum  animate,  tI  a.  i.  vi.  3.  4. 

Ticini,  iii  3.  5*  4* 
Onionty  iii  3.3* 
Opium,  ii.  a.  i.  fl.  iv.  I.  3. 

in  nervous  paint,  il  %,  1. 5. 
in  inflammatory  pains,  il  a.  x .  6. 
increafet  all  fecrecioos  and  ab« 

forptibos,  il  &•  i«  i. 
abforption  after  evacuadoBy 

hr.  4.  8.  a.  il  s.  1.3. 
fiopt  fwcati,  iv.  a.  1. 3. 
intozicatet,  il  a.  i.  z. 
Oranges,  their  peel,  iv.  3.  3.  ^ 

Orchis,  vil  3.3. 

Oxygen  gat,  il  a.  4.  I  a.  5.  iii.  a.  1 1. 

iv.  1.4. 

produces  and  heals  ulcers, 

iv.  a.  7. 

P. 

Pains,  periodic,  cured  by  opium,  it.  a.  z. 

Papin's  digefttr,  i.  a.  3.  5. 

Papaver  foti«ufcrum,  it.  3,  z.  iv.  3.  a. 

Sec  Opium. 
Parclra  brava,  iii  ^  ^.  ^^ 
Parflcy,  lit.  3-  4« 
PalTions,  il  a,  5* 
Pafturagc,  I  a.  3-  7* 

Pepper,  iii  3- «• 
Pcripncutnony,iv.  a.  8.  a. 
Pcrfpiration  in  a  morning,  in.  *.  »• 

not  an  cicrcment,  iii.  a.  t 
Pcni,  balfam  of,  iii  Jp  5»  4« 
Petechia,  iy.  a.  4-  «• 
Pimento,  iii.  3.  z. 
Piper  indicum,  iii.  3.  Z. 
pidacia  lentifcus,  ill  >  a. 
Pix  Uquida,  iii.  3*  *• 


Phofphorus^  iii*  a.  6» 

Plafter-bandage,  iv.  a.  zo. 

Plcurify,  iv,  a.  8.  a. ' 

Polygaia  feneka,  iii.  3.  3.  a. 

Poppy.    See  Papaver. 

Portland's  powder  noxious,  why,  iv.  a» 

zi.  a. 
Potatoe-bread,  i.  a.  3. 4. 
Potentilla,  iv.  3. 5. 
Powder  of  iron,  iv,  a.  6. 6. 
Prunes,  iii.  3. 5.  z, 
Prunus  domeibca,  iii  3.  5.  z. 

fpinofa,  iv.  3.  z. 

lauro-ceraAis,  ii.  3.  z. 
Puleginm,  vi.  3.  3. 
Pulfe,  intermittent,  relieved  byarfentc, 

iv.  %  6. 
Pyrethrum,  iii.  3.  a. 
I^rut  mahis,  vii. 

cydonia,  iv.  3.  x. 

«  «■  •       ^ 

QuaiDa,  IV.  a.  a. 
Quince,  iv.  3.  z. 
Quinquefolium,  iv.  3.  5. 

R. 
Rati£a,  why  deftnuftive,  il  t.  t« 
Readbion,  iv.  z.  za   * 
Refin  diuretic,  iii  a.  4*  ▼■.  ^*  4* 
Rhamnus  cathartieus,  v.  3.  a. 
Rhetmiatirm,  iv.  a.  4.  5.  iv.  a.  lo.  a. 
Rheum  palmatum.    See  Rhubarb. 
Rhubarb,  iii  a.  x.  iv.  a.  5. 1.  iii  3. 5. 5. 
caufes  conftipation,  whyj  iii 
a.  z.  z. 
Rice,  vil 
RoTes,  iv.  3,  5. 
Rot  in  {beep,  iv.  a.  6. 

S. 
Sagapenum,  vi.  3.  z. 
Sago,  vii.  3. 
Salivation  not  neceifary,  iv.  a.  7. 

hyftcric,  V.  a;  3. 
Salt,  common,  uBwholefomc,  iii  i.  xa. 
muriatic,  iii  3.  x. 
in  clyfters,iil  a.  7. 
Saltp,  why  diuretic,  iii,  a.  4. 

neutral,  iii  3.  5. 3.  iii  a.  4. 
improper  in  coUghs  and  gonor- 
rhcea,  iii.  a.  4. 
Salt*fi(h  and  fait  meat  increafe  perfpi* 

ration,  iii.  a.^. 
Saflafras,iil  3. 1. 
Scammony,  v.  a.  a. 
Scarcity,  times  of,  I  a-  3.  5.  and  6. 
'lU,  maritima,  v.  a.  a.  iv.  a.  3.  iii.  3. 
Scorb  *•  3- 

Scro^lU^*.  «v-  2.  10. 
Sca-watcr;u»nours,  ii.  a.  4.  iv.  a.  9. 
SccerncutiaJ^J.  3. 

Sfcrction 
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Sccrctioft  of  the  bladder,  iu.  ft,  6. 
redhiiii,uui.7. 
Hub,  iii.  ft.  8. 
Sciu^ka,  ill.  3.  3.  ft. 
Senna,  iii.  3.  5.  5. 
8eq>cntarta  vcrginaana,  iii.  3.  r. 
8iabp>guet,  iii.  ft.  ft.  'V.  ft.  3. 
Shnarouba,  i^.  3. 5. 
Sinapi,  ir.  3.  4. 
SnupifintyVi  ft.  ft.  iii.  ft^, 
Sifymbrium  naftunium*  iv«  3. 4.^ 
Sloes,  !▼.  ft.  ft. 
Sottff  in  hcad-ach,y.  ft»3.  i» 

Seeenhinet* 
Snufi  of  candlci»  vi«  3. 4* 
Society,  I  ft.  3.  7. 
Soot,  vi.  3.4. 

Sorbcntia,  Tarioua  kinds,  Iw,  %  i. 
SpaiiDodic  do^ine  esplodcd^  vii^  ft.  3. 
Spermaceti,  iii.  3.  3.  3. 
Spicc,  noxious,  iii  i.  ift. 
Spirit  of  wine  noxious,  ii.  ft»  i. 
Sponccy.  burnt,  ti.  3. 4. 
Squill.    See  Scilla. 
Starefa,  i.  ft.  3.  t. 

from  potfoDOsa roots,!. ftb3« 4. 
Steam,  bath  of,  iv.  ft,  3. 8. 
Steely  iv.  ft.  6.  t# 

forwards  and  reprelTes  nenftraa- 
tioo,  iv.  ft.  6.  6. 

powder,  iv.  ft.  6.  6. 
Sti«Qlo6iam  fiUqoa  hiifnta»  iii«  ft.  7. 

vji;  3. 1 1. 
Strychnos  nuz  vomlea,  ii.  3.  z. 
Sublimate  of  mercury,  iv.  ft.  7.  iv.  ft,  9, 
Su^  nourifliing,  i.  ft.  3. 1.  and5.  iii. 

3'  3.  3* 
formed  after  the  death  of  the 
plant,'!,  ft.  3.  5. 
•  aperient,  iii.  3.  5,  I. 
Sulphur,  iii.  3.  5, 4. 
Sweats  in  a  morftinf ,  iii.  ft.  z.  i. 
on  waking,  iii.  ft.  x.  r. 
cold,  V.  ft.  5. 

flopped  by  opium,  iv.  ft,  i.  ft. 
T. 
Taenia,  vermes.    SeeWpnfts. 
Tamarinds,  iii.  3.  5.^^' 
Tanfcjr,  tanacetttm,iv.  3. 3. 
Tar,  iii.  3.  3' 
Tartar,  cr j(ka\$  of,  iiL  3. 5.  x.    Ckis  i. 

*•  3- 13-  . 

vitriolate,  iii.  3.  5. 3. 

emetic,  v.  ft.  i.  v.  ft.  ft.  ^ 

Tea,  vii.  4.  i. 
Tears,  ifi.  ft.  f  a 
Teftaccous  powders,  iv,  ft.  ftv  4^ 
Tctradynamia,  plants  of,^.  7. 
Tin^re  of  digitalis,  i^ 


Tinea,  herpes*  iv.  ft.  1. 4*,      ♦ 
TdMicco,  iu  3. 1.  iii»  3. 91.  iv.  ft.  3.  K. 
injDKt  d^fettoa,  iii.  9^  j. 
TdnbaUam,  iii.  3.  3,  4b 

Tonics,  iv.,  i.  la  ^ 

TonnentiUa  erei^  iv.  3. 5. 
Torpentia,vii. 
Tragacanth  gum,  iiL  3.3.  3. 
Turpentine,  vi  ft.  4. 

ipsritof»iikft.6k 
Turpeth  nsacral,  v..  ft.  3. 
TufiUaeo  Casfara^tii.  3. 3.  3. 

U. 
Ulcers  cured  by  bandage,  iv;  ft.  to.  ftt 
ferofulotts^  iv.  ft,  9* 
of  the  mouth,  iv.  ft.  ft. 
cured  by  abforption,  ii  ft.  z.  4. 
iv.  ft,  3.  5.  iv,  ft,  7» 
Uva  uHi,  iv.  3. 5.. 

V. 
Valerias,  vi,  3.  3. 
VegeUble  acids,  iv.  ft.  t. 
food,  i,  ft.  I.  ft. 
*  Venereal  ulcers,  iv.  ft.  7. 
Vcnefe^oOf.viL.ft.  4.  iv.^  ft.  S. 

diminiflies  fecredoiit,  viii 

ft.4- 
inereaHai  abfotptions,  vii*. 

Vefatmm,  ▼.  3.  ft.> 
Vibicea,  iv.  ft,  4*  3» 

Vin^ar,  iv.  ft.  z.  9.  iv,  3.4. 3.  ii.  ft.  1. 9i» 
Vitriol  bine  in  antes,  iv.  ft.  6.  iv«  ft.  a. 
in  ukert,  iv.  ft.  9. 
white,  iv.  3.  6.  v.  ft,  r, 
«    acid  of,  iv.  %,  i. 
in  fweats,  iv.  z.  z. 
in  fmall»poS|  iv,  z.  z.. 
Volatile  fait,  vi.  3.  6. 
Vomiting,  v»  ft.  ft. 

flopped  by  mercnry,  vl  t.  ft.. 
Vomits,  iv.  ft.  3. 7. 

W. 
Warm-bath,  ii.  ft.  ft.'z. 

faline,  iv.  ft.  3*^  ^ 
in  diabete^^  ^^  ^  4» 

Water,  i.  ft.  4.       ,  .  . 

dilutes  ap'  hibncatat,  vn.  ft.  s. 
cold,  r  <xhices  fweats,  iii.  ft.  z. 
jc^  in  ileus,  vi.ft^j. 

^j^j^of  milk,  111^3,  5.  ft.  i.  t,  ft.  a, 
^^w,bark,iv.  ft.3.  f. 
>^ne,  ii.  3^  x. 
Worms,  vii.  z.  «•  iii  ft.  7.  iv.  ft.  6. 4. 

inflieep,j«.ft.6.4. 
Wounds  cured  bf  bandage,  iv.  ft.  la  ft. 

Z, 
Zinc^  vitriol  of,  TV  3. 1,, 


y 


DIRECTIONS  ro  ns  BINDER. 


i«  Pkafe  to  plac«  the  Plate  confifting  of  one  red  fpot, 
at  Seft.  III.  I.  page  9* 

a.  — — »  Confifting  ctf  one  black  fpot,  at  Sed.  Ill,  3. 
3.  page  la. 

3*  — —  Confifting  of  five  concentric  coloured  circles, 
at  SeGL  IIL  3.  6.  page  13. 

4.  — -  Confifting  of  one  yellow  circle  furrounded 

by  one  blue  one,   at  StQL   XL«  4.  2. 
page  45^. 

5.  —  Confifting  of  one  yellow  drcle  and  two  blue 

ones,  at  SeA.  XL.  10.  3.  page  462. 

€.  — — i  Confifting  of  the  word  BANKS  in  blue  on  a 
yellow  ground,  at  Sc&.  XL.  lo.  $. 
page  466. 
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